
IMPERIAL iNSTlT^m^ 

' " ■ _ : , 'L' ;■ '". :'■ ■.: 'I ' ;■ ■'^:i-, ,;■. ' ' , " .... \,r ' 

AGRlCULTURALjft|iEARCH, PUSA. 



THE 


JOURNAL 


OF .... 

THE LINNEIN SOCIETY. 


ZOOLO&Y. 


TOL. XYI. 


SOLD AT THE SOCIETT’S APARTMENTS, BURLINGTON HOUSE, 

AJfD BY 

LONGMANS, GEEEN, READER, AND DYER, 

. ’ ■ , AND' . 

WILLIAMS AND NORGATE. 

, 1883 . 



Dates of Publication of the several Numbers included in this Volume, 


No, 89, 

pp. 1- 88, 

published December 23, 1881. 

90, 

„ 89-183, 

,, Januarj 26, 1882. 

91, 

„ 183-254, 

„ March 8, 1SS2. 

M 92, 

„ 255-S23, 

„ April (), 1882. 

n 93, 

„ 323-392, 

„ June 12, 1S82. 

» 94, 

„ 393—478, 

July 31, 1882. 

» 95, 

„ 479-545, 

„ September 26, 1882. 

. 96, 

„ 546-611, 

„ March 10, 1883. 


Note. — The Title-page, Index, and Contents to VoL XVI, were published 
March 24, 1883, in No. 97, commencement of Vol. XVII. 


PillNTEB BT TATLOIt AND FBANCl®^ 
RED LION COURT, FLEET STREET. 



LIST OF PAPERS. 


Page 

Allmatvj Professor G. J., M.D., F.B.S. 

AnniYersary Address of tlie President for 1881. — Keceiit Pro- 
gress in our Knowledge of tlie Development of tlie Cteno- 
pliora ...» ■ 89 

BeooK; Geobge^, F.L.S. ^ 

On a new Genus of Collembola (Smella) allied to 
Nicolet. (Witli 3 woodcuts.) 541 

Aethub G., F.L.S., F.Z.S., Assistant Keeper, Zoological 
Department, British Museum. 

On tlie Butterflies collected by Lord Walsingbam in California. 462 
Campbell, F. Maule, F.L.S. 

On a probable Case of Partbenogenesis in the House-Spider 


( Tegenaria Guyonii) 536 

Oaepeeteb, P. Heebebt, M.A., Assistant Master, Eton Oollege. 

Descriptions of new or little-laiown Coinattilm 487 


Part I. On the Species ..of Ateke^inus md Eiidiocrinm 
(p. 488). 

Part II. Tlie Comatulm of tbe Hamburg Museiini (p. 501). 
CoBBOLB, T. Spencer, M.D., F.E.S., F.L.S. 


New Entozoon from tbe Ostrich. (Plate HI) 184 

Day, Francis, F.L.S. ■ ' 

'' , . Observations on Britisb' Salmones. — I. Trout, ■ ' 396 

Ditncan, Professor P. Martin, M.B, Lond., F.E.S,,. F.L.S. 

On some Points in tbe Morphology of tbe Test of tbe 'Temno- 

pleiirid^e. , (Plate VIIL) ' . . .... ................. . 343 

On tbe Genus FleurechmmSy'h, Agassiz ; its Classificatory Position ' 
and Alliances 447' 



Page 

GeievEj SymingtoNj Esq. 

Notice of tile Discorery of Kemains of tke Cfreat Auk or Gare- 
fcnvl (Aka mpennis, L.) on tlie Island of Oroiisav, Argyll- 
sMre. (Plate IX.; and woodcut.) 479 

HanleYj SyltaotS; F.L.S. 

Description of new Species of Doiiax in tlie Collection of tlie 
Author. (Plate XII.) 539 


IlEEn:siAN^ W. A,, D.Sc.; E.L.S.; Professor of Natural History, Uni- 
versity College; LiTerpc-ol, and H. C. Soeby, LL.D.; F.R.S. 

On the Ascidians collected during the Cruise of the Yacht 
^ Glimpse/ 18S1. (Plates X. k XI.) 527 

Hoggan, Dr. G-eoegE; and Dr. Fhaxces Elizabeth Hoggan. 

On some Cutaneous XeiTe-terminations in Mammals. (Plates 
XIlL-XYl.) 546 


Laxkesteb, E. RaY; M.A.; F.R.iS.; Jodrell Professor of Zoology 
in .University College, London. 

Notes on some Habits ' of the Scorpions Androctonus fumstus^ 
Ehr.; and Emoorpius iUilims, Roes. (With 3 woodcuts.) . . 455 


Litbbock,; Sir Johx, Bart., M.P., D.C.L., LL.D., F.R.S., President 
Linn. Soc, 

ObseiTations on Ants, Bees, and "Wasps. — ^Part IX. Bees and 

iiiits ' no. 

On the SeG,se of Color among some of the Lower Auim.als .... 121 

M''‘Lachl,a,X; Rob EBT, F.E.S., F.L.S. ' 

, The Neiiroptera of .Madeira and the Canary Islands' 149 

On a Marine Caddis-fly (FMlankus^ Anomahstoma, 

Biatier) from New Zealand. ' (With 5 woodcuts.) , 417 

MieeS; Edward J., F.L.S., F.Z.S, 

Eevisioiiof the IdoteidsB;, a Family of ' Sessile-eyed Crustacea. 
.(Plates ,J 

OwEX,Prc),fessor;R., aB.; F.E.S,,F.L.S,' '■ 

V'Oiit.he Homology of the ■ Conario-hypophysial Tract/ or '.the 
so-called, Pineal and Pituitary Glands. (With 8 woodcuts.) . 131 



V 


Phillip S j Feeberich W., F.L.S. 

Note on a new Ciliate Infusorian allied to Pkwwiema. (With a 
woodcut.) 476 

Pollock, Walter Heries, and G. J. P-omanes, LL.B., F.R.S., 

Sec. Linn. Soc. 

On Indications of the Sense of Smell in ActinicB . 474 

PowELL, Rev. Thomas, F.L.S., of Upolii, Samoa. 

Eeinarks on the Structure and Habits of the Coral-reef Annelid 
Falolo viridis 393 

Ramsay, Edwaeb P., F.L.S., C.M.Z.S., Curator of the Australian 
Museum, Sydney. 

Descriptions of some new Birds from the Solomon Islands and 

, Kew' Britain. 128 

Romakes, Geoeg-e J., LL.D., F.R.S., Sec. Linn. Soc., and W. H. 
Pollock. 

On Indications of the Sense of Smell in Aciinics 474 

Sharpe, R. Bowdler, F.L.S., F.Z.S., Zool. Department British 
■ „ Museum. 

Contributions to the Ornithology of New Guinea. — Part VII. 
Diagnoses of new Species of Birds from the back of the 

Astrolabe Range, S.E. New Guinea. . . ' 317 

, ; Part VIIL .422 

On a new Species of Sand-Martin (Cotik) from Madagascar , . ,322 

Slabek, W. Percy, F.L.S., F.G.S., 

The Asteroidea of iLM.S, '''Challenger ’ Expedition.— Part' T. 
Pterasteiidie 189' 

'Smith, Edgar ,A., F.Z.S., Zoological Department, British Museum.; 

,Oii .the Freshwater Shells of Australia. ■ (Plates Y.~VH.)' .... 255 

SoRBY, riEMEYL 'C., LL.B., ' F.R.S., and Wh ■A. 'Herbmam, D.Se., ' 
F.L.S., Professor of .Natural , History, 'University,, 'College, Liver- ■ ■ 

, pool. 

On the Aseidians collected 'during "the Cruise ,of,' the Yacht 
Glimpse./ 1881. (Hates X. & XL) ■ . 537' 



Yl 

Page 

ThomaSj Oldfield j F.Z.S., Zoological Department, British Museum. 

Description of a new Genus and two new Species of Insectivora 
from Madagascar. (With a woodcut.) 319 

Watson-, Bev. Robert Boog, B.A., F.RS.E., F.L.S., F.G.S. 

Mollusca of the Oiialienger ^ Expedition : — 

Part XI. Pleurotomidje (continued) 247 

Part XU. Fams. Cancellariidje, VoLXiTiDiE, Fasciola- 

RIIDiB, COLEMBELLIDJBj and OLIVIDiE 324 

Part XIII. Fam. Bijcginib.3s 358 

Part XIV. Fain. MuRiciDiB.- 372 

Part XV. Fams. Eanellacba, MuRiciDiE, ScALARiiDiB, 
and SoLARiiDiE 694 



EX PLANTATION OE THE PLATES. 


PliATE 

I. 

II. 
III. 

lY. 


Y. 

YI. 

YII. 

YIII. 


IX. 


X. 

XI. 


XIl. 

XIIL^ 
XIY. 1 
XV. f 
XVI. I 


Species of Glyptmotus and Idotea. ] Accompanying Mr. E. I. 

„ „ IdMect. I Miers’s EcTision of the 

„ and Variety of jEtZof fa and CAaJZHfis.J Idoteidi®. 

Strongylus Douglassii and anatomical details, described by Dr. S. T. 

„ Cobbold. . 

Species of Australian Eresliwater SiieHs, illiistrating Mr. E. A. Smith's 
paper thereon. 

Structural details of the Test of the Teoinopieuridm, as described in 
their morphology by Prof. P. M. Duncan. 

Bones of the Great Adk or Gare-fowl, illustrating Mr. S, Grieves’s 
notice. 

Ascidia majiillata and Polycarpa comata , 

Molgula csefiformis. 

. Illustrating paper by Dr. H, C. Sorby and Prof* W. A. Herdman. 

'NE'W 'Species:ofDo»ar and Species of Lej^tomyaj with Yalyes and pallets 
of Teredo utriculuSj as described by Mr. S. Hanley. 

PmuRES illustrating the microscopic structure of the Cutaneous Nerve- 

• terminations in Mammals, accompanying Drg,' George and Prances 
E. Hoggan's Paper* 



EBUATA. 


Page S97, line 4 from bottom, and p, 409, line 19 from top, mrf Mr. Gl*. 
Brook mid 7iot “ Brooks.” 

— 411, line 18 from bottom, the letter v in “ mdgaW^ lias dropped out. 
**-' 446, top line, for “ MEGALOPfiEPUiA ” read “ Megalofrepia.” 

— 541, line 13 from bottom, for “ idicidus'’ read 



THE JOHKNAL 


OE 

THE LINNEAH SOCIETY. 


Ee?isioii of the Idoieidm, a Eaiuiij of Sessile-ejed Crustacea. 

By Edwabd J. Miees, F.L.S., F.Z.S. 

[Bead June 16, 1881.] 

(Plates I.-III.) 

In the account now laid before the Society of this interesting 
group I have, as ill previous memoirs^, restricted myself to tlie 
endeavour to elucidate the classification, definition, and distribu- 
tion of the genera and species, which had become greatly confused 
in consequence of the large additions to the literature of recent 
years. Hence, it apjieared, a revision was urgently needed. 

Introdmtorif Memarhs on the JBListory and Classijication of the 
IdoteidcB. 

Little need be said , by W' ay of introduction, regarding tiie classi- 
fications employed by the earlier authors (such, for instance, as 
Leacht, HesmarestJ, and Eisso§), since the types with which they 
were acquainted w^ere but few, and the definitions of the generic 
divisions employed by them are not generally of sufficient 
importance to allow of their employment in a natural system of 
, classification, J"; 

* Bevisxon Gidh^ Hipfidea in Joum. Limi. Soc. Zool. xiv. pp. 312-336 (1878). 
On the SquilMm^ Ann. & Mag. Hat. Hist, (ser. 5) v. pp. i and 108 (1880). , . 

t Trans. Linn. Soc, xi, pp. 853, 364 (1815). 

1 1 CoBskUrations g4n^rales snr les Orustaces/ p, 288 (1825). 

§ VHist. natureEe de I’Enrope meridionaJef T. p. 107 (1826). 

LIHN. ' JOUBN.—ZOOLOUT, YOL,;Xyi..^ : ' / I 
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Latreille, in 1829'^'5 divided 'tlie Isopoda into six sections, and 
included in Ills fourth section (Icloteides, Leach) the three genera 
Idofecij Btemsoma^ ArGtunf,s. 

Miliie-Edwards, in 1840t5 in his great work, united under the 
designation Idoteides the three g&n.Qm ArctumSf Idofea, mdAn- 
tlmra, including in Ichtea the various genera proposed hy Leach 
and Eisso, and placed liotea mdA^itJmm in his sub tribe Idoteides 
ordinaires. As, however, Harger has recently shown, Idotea has 
in reality a much closer affinity with Arcturus than with AntJmra. 
The sectional divisions adopted by Mihie-Edwards, based upon 
the number of postabdominal segments and -the structure of the 
epimera, afforded excellent characters for distinguishing the 
species in the then existing state of careinological knowledge. 

But fifteen species are enumerated by Milne-Edw'ards, and of 
these several are now shown to have been based upon characters 
insufficient to distinguish them from their congeners ; but others, 
which later authors have proved to be distinct, are referred to in 
the notes. 

Dana (in 1853) in his final classification of the Isopoda in his 
woik on the Crustacea of the TJ.S. Exploring Expedition^, enume-^ 
rated five genera in the family Idoteide^ but of these two are 
apparently insufficiently characterized. He associated the Ido- 
teidm with the ClKsfiliidm in his subtrihe Idotmdea, but removed 
iliQ Arcinridw to the Anisopoda(a group in some measure analo- 
gous to the Anomura among the stalk-eyed Crustacea), where 
they form, with tlm Antjnmnm^ a distinct siibtribe, Anisojjoda 
Idofmiea. 

In Messrs. Spence Bate and Westwood’s standard work on the 
British Edriophtlialmia§ will be found a very complete account 
of the British species, accompanied by well-executed figures, and 
prefaced by an account of the principal anatomical and morpho- 
logical characters of the Idoteidm, In the system of cl assifi, cation 
adopted by these authors, the . are associated with the 

ATcimdi<B, among the non-parasitic . water-breathing Isopoda, 
t much as.in, Latreiile’S ' elassifi-cation, and are far removed from 
the, AnMuridw', 

One of the most important and valuable contributions to our 
V knowledge of' the subject,; since the publication of the Hist oire. 

I'.'* JaCimer, Eegne Animal (ed. 2}, iv, p- 13L(1829,).\ 

t ‘ Hist, natureile des Crustac^s/,tii, p.. 121 (1840). ' 

; }■ H.S.'Esplor. Expedition, xiv. ,p* 69f (1853).'. '■ 

§ *' A' History of British, Sessile-eyed; Orustaoeaf ii, ,pp.,'114,-;375 (1868). ' ,■ ■ 
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laatarelle des Criistaces ’ is Mr. Harger’s memoir on tlie Marine 
Isopoda of Ne’w England and the adjacent waters*. 

Here will be found not only a very Ml and, I believe, accu- 
rate account of tbe principal structural characters of the group, 
but also detailed descriptions, accompanied by excellent figures 
in outline, of all tbe genera and species inliabiting tlie eastern 
coast of tbe Hortbern United States, together witli miicli new 
inforznation regarding tlieir geographical distribution, and a most 
useful bibliograpbical list of tbe principal works relating to the 
literature of the subject. 

I regret that I have frequently been unable to adopt Mr. 
Harger’s nomenclature, since a comparative study of tbe Idoteiclw 
from all parts of tbe globe has necessitated the union of several 
of the genera and species described by him with other previously- 
known types ; but my obligations to his woitk will appear 
throughout the present memoir, and to it I must refer the student 
for further information on the structure of the buccal and sexual 
organs, and other points in tbe history of such species as inhabit 
tbe region of which it treats. 

In Mr, Harger’s classification the Idoteidce are associated with 
the Arcturidce. 

In the present revision forty-seven species (besides several 
varieties) are enumerated, distributed into four genera. 

Much additional value has been given to this memoir by an act 
of generous liberality on the part of Prof. Alph. Milne-Edwards, 
who, hearing that I w^as engaged on a revision of the 
immediately placed at my disposal for examination the rich col- 
lection of species of this group belonging to the Museum d’His- 
toire naturelle of Paris, containing the types of Prof. H. Milne- 
Edwards’ s descriptions in the * Histoire naturelle des Grustaces 
also specimens of the Algerian species described by M. Lucas, 
and others of which I bad previously seen no specimens. Thus 
I have not only been able to identify tbe specimens in the Mu- 
seum collection by actual comparison with the Erench types, but 
also to redescribe the latter with the additional detail rendered 
necessary by the large increase in the number of genera and 
species in this family,' 

I am also indebted to tbe Eev. A. M. Horman (who kindly lent 
me two important memoirs wvhich otherwise I could not have 

^ Beport of the U.B, Pish and Pisheries Commissioner for 1878 (pfc. yi. 1880), 
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consulted) j tlie Eev. T. E. E. Stebbing, Prof. S. Loveiip and others 
for assistance and information. 

WlieneYer possible, I Lave taken my descriptions from typical 
or well-aiitbenticated specimens of each species. In not a few 
cases, liowever, where no specimens have been available for exa- 
mination, or w^here the material has been insufficient, the descrip- 
tion has been taken wholly or in part from a previous author ; 
such alterations being usually made as are necessary to ensure 
uniformity in the terminology employed and in the sequence of 
the parts described. Thus, wherever possible, the several segments 
of the body are first described, and afterwards their appendages 
in regular succession, whereby it is hoped the comparison of allied 
species will he facilitated. The difficulty of verifying the very 
numerous references to the synonyms has been great, and there 
still remain certain publications which I have been unable to 
consult ] but these are not referred to unless the original citation 
was made upon good authority. 

Iboteidje. 

Idoteides, M.-Edw. (parif.), Bist. Nat, Crust, iii, p. 121 (1840). 

lAotxmtsd, Bma^ Amer. Journ. ScL and Arts (ser. 2) viii. p. 426 (1849). 

Idoteidse, Bana^ Amer. Journ. Sci. and Arts (ser. 2) xiv. p. 300 (1852) f 
id. ZLS. EwpL Exp. xiv. (Crust, ii.) p. 697 (1853). 

Idoteidse, S. Bate and Westwood, Brit. Sessik~eyed Crust, ii. p. 3/5 
(1868) ; Miers, Cat. ICew-Zeal. Cnist.p. 91 (18/6) ; Barger, Isopoda 
in Bep. TI.S. Fish Com^n. (part vi.) p, 335 (1880). 

The Idoieidcd comprised in this revision coiTespond to the genus 
liotea of Milne-Edwards and to the Idoteidm oi Dana, Messrs. 
Bate and 'W’estw^ood, Harger, and other authors, and may be clmrac- 
terized as follows Body ovate or oblong, or more or less oblong- 
ovate; head and thoracic segments distinct ; postabdomen w’itli 
some or all of its segments consolidated into a large terminal 
scutiforni piece. Eyes usually lateral, but sometimes placed on 
the dorsal surface of the head. Antennules four-jointed and 
usually shorter than the antennse, which have a five-jointed pe- 
duncle and terminate in a fiagelliim, which may be short, nidi- 
mentary, or composed of a single joint, or (more usually) multi- 
articulated. Mandibles non-palpigerous ; maxillipedes operciili- 
form. Legs usually siibsimilar in form, the three anterior pairs 
directed forward ; but in first three pairs ter- 
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min ate in a subpreliensile band formed hj the flexion of the ter- 
minal joint or daetjlus upon the more or less dilated penultimate 
joint or propns. The first five pairs of postahdominal appendages 
are delicate and membranaceous, and are covered by the oper« 
eulnm, which is specially characteristic of this family. The oper- 
culum is composed of the greatly elongated and dilated bases and 
the interior rami of the posterior pair of postabdominal appendages 
or uropoda, which constitute a pair of longitudinally folding doors, 
closing over the ventral surface of the postabdomen ; the exterior 
rami are also occasionally present as small lamellae articulating 
with the basal plates of the operculum. 

Tbe Idoteidm are found in all parts of the globe, but appear to 
be more abundant iu the temperate and colder seas than in the 
tropics. They occur usually at moderate depths along the coast 
and often amid the seaweed, on either sandy, muddy, or rocky 
bottoms. Some species also may occur at considerable depths : 
thus Glyptonotm entomon has been taken at a depth of 60 fathoms 
in the Baltic (Mobius), and Udotia noduhsa at 190 fathoms off 
Halifax (Harger). Idotea metaUica is a pelagic species found 
upon the surface of the ocean, or amid floating seaweed at great 
distances from the land, and other species are occasionally found 
under similar conditions. Although generally marine, certain 
species inhabit freshwater lakes: instances are tbe G. enfomon, 
which occurs in the deep Scandinavian lakes TYener and Wettern 
(Prof Loven), and Idotea which has been found in a fresh- 

water lagoon in JSTew Zealand by Mr. Thomson, and with which I 
identify, though with great hesitation, specimens, probably marine, 
from Port Henry, Magellan Strait, in the Museum collection. 

The nearest afiinities of the Idoteidm are with the 'Arcfuridm 
and with the GlimtiUidm of Prof Dana — a group founded for the 
reception of the single genus and species Olmtilia ovata. As no 
description is given of the buccal organs and of tbe five anterior 
pairs of legs in OJicetUm, it is impossible for me to express any 
opinion as to whether it should really be retained in a distinct 
family from the Idoteidm, The iniiltiarticulate character of the 
sixth and seventh pairs of thoracic legs is probably not a cha- 
racter of the importance assigned to it by Dana. 

■■ In its ovate forniy four-segmented postabdomen, and elongated 
antennules the relationship of Chmtilia to Glyptomtiis is obvious ; 
but the antennules in Olimtilm are placed immediately above the 
M m lidotia, . 
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!No less apparent is the relationship of the IcloteidcB to the 
Aretimdm; the two families, as 'Harger has pointed out, resemble 
one another in the structure of the cephalic appendages, partially 
consolidated postahdomiuai segments, and operculiform uropoda. 
This affinity is most strikingly exemplified in comparing Arcttmm 
with the genus Idotea. The ArctnridcB are distinguished princi- 
pally by their robust and elongated antennm, and by having the 
four anterior pairs of thoracic legs directed forward and fringed 
with long and flexible hairs. Whether they will be finally asso- 
ciated with the Idotmidod^ or whether it will prove to be practi- 
cally more convenient to retain Dana’s threefold division of the 
Edriophthalmia into Isopoda^ Anisopoda, mdAniphipoda (when the 
Aref'UndiS must he regarded as Anisopoda Idofmca), remains to 
he determined by whomsoever shall undertake the classification of 
the whole of the genera of the Edriophthalmia’^. 

The following are diagnostic characters of the subfamilies and 
genera as limited in the present revision : — 

BuhmA, G‘LY:2TOmTmM. 

Sides of the head einarginate or cleft, and latera lly produced lepond 
the epes, wJiieJi thus are situated upon its dorsal si^rface. The three 
anterior pairs of legs tdtli idiepeniiltimate joint or propiis dilated, 
mid forming, ivith the rejlemhle dactplus, a prehensile hand. 

Body ovate, with some or all of the epimera distinct in a 
dorsal view, and considerably developed. Postabdoinen composed 
of four or five distinct segments. Antennal flagellum distinct. 

, G-nxpTOKOTirs. 

SuMam. II. IDOTEIEM, . ' 

Sides of the head not laterallp pi'oduced, entire, Myes lateral. 
Legs all ' amibulatoTp ; the three anterior pairs with the penuL 
timate joint not dilated, ■ . 

Body oblong-ovate, with the epimera distinct and more or less 
evident in a dorsal view. Postabdomen composed of one to five 
distinct segments. , ' Antenn® with a muitiarticulated flagellum^ 

Il)Od?Ei.. 

. ^"Prof. ' .'OlattSj' in ' the ' French translation by Prof. .Moqniu-Tandon ' of . his' 
der Zoologie/ p.. 465 (1871), includes both Aretums 

''"in 
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Body ovatOj with the exhmera not distinctly separated hy a 
suture from the thoracic segments. Postahdomen nearly always 
iiniarticiilate. Anteiinse with the dagellum riidinieiitary, few- 
jointed^ or niultiarticulated. Basal opercular plates with an 
oblique line crossing their outer surface. Edotia. 

Body slender and more or less oblong-ovate, with the epimera 
small but distinct, and some or all evident in a dorsal view. 
Po'stabdomen composed of one to five distinct segments. An- 
tennm with the joints of the flagellum consolidated into a single 
piece. Cleantis. 

These four genera appear to me to indicate the natural groups 
into which the family may he subdivided ; hut it must he noted 
that (as in all classifications) species in some degree intermediate 
occur. Thus in Idotea frimiatiea the flagellar segments of the 
antennse are occasionally partially consolidated, and this species 
in many other of its characters approaches very nearly to 
Qleantis ; and in Idotea liectica the epimera are not distinct, yet in 
its three-jointed postabdomen and in all other characters this 
species belongs to Idotea rather than to Mdotia. 

The principal characters for distinguishing the species of this 
group are to he found in the form and the degree of convexity 
and tuberculation of the segments of the body, the relative length 
of the antennsD and of their constituent joints, and similar struc- 
tiiral detaiis ; the coloration, although occasionally eliaracteristic, 
is not apparently generally to be relied upon as of great im- 

portanceintheclassificationt. 

List or THE’ G'ENeba -AN i) Species, 

IDOTEIDAl. 

Suhfani. Glyptonotin-e. 

Glyptonottjs. 

*1. G. Eights. New South Shetlands. 

Q^ entomon {hirm,). Baltic and circumpolar seas. 

3. G. (Kroyer). Boreal and circumpolar seas. 

' 4* G,' emeus' East coast of XT. States; Nova Scotia. 

*5. .G»"'Tuftsii:{Stim^^on).^ East coast of U. -States a. Nova .'Scotia.". 


t For some, very interesting remarks on the-infliience of the' light In effecting 
change of colour in tiie IdoteMm (coiiff.rmatory ■ of previous, observations by 
Pouohet and Jonrclaia ' on 'other Crustacea), see. Br. Paul Mayer,' in. MittheiL 
Zopl. Statr, Naples, ,i. p. 521 (1879).' 
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Subfam. Idotein^. 

Idotea. 

1 . J. primatica (Eisso). Mediterranean j shores of the English Channel. 
'‘'2. L mediterrmiea (Risso). Mediterranean. 

_3. L W%mperi, Miers. North Atlantic. 

*4. J. Danai^, Miers. Rio de Janeiro, Brazil. 

5. J. marina (Linn.). Mediterranean, Black and Caspian Seas, German 

Ocean, coasts of Great Britain, Scandinavia; E. coast of U. States, 
Brazil, New Zealand, Australia, Red Sea, Java? 

5(2. 1. marina, var. phosphorea^ Harger. E. coast of U. States ; Scan- 
dinavia ? 

6. L ochote7ms3 Bmndt. N.E. coast of Asia; W. coast of America 

to California. 

*7, I. urotoma, Stimpson. California. 

*8. J. graciUima (Dana). California. 

9, J. metaUica, Bose. Almost cosmopolitan ; pelagic. 

^10. J. 7nargaritaceaf Dma. N. S. Wales, Port Jackson. 

’**11. J. pusiulata ( Risso ). Mediterranean. 

12. J. lacustris, Thomson. New Zealand; Magellan Straits? 

13. L ¥Vosnesenskii, Brandt. Sea of Ochotsk and Kamtchatka, along 

"W. coast of N. America to California, 

14. 1. Whiteif Stimpson. California. 

15. J. emarginata (Fabr.). Mediterranean, Britain, Denmark, and S. 

Scandinavia. 

16. J. meccite, Stimpson. California. 

17. I. (Pallas). Mediterranean, Atlantic 5 Bourbon? 

ik J. linearis (Linn.). Mediterranean, Britain, Denmark, Scandinavia, 
Canaries?, Java? 

19. 1, indiea, M. -Edwards. Malabar. , 

20. I. mgnlaia (Pallas). Austral eireumpolar or Antarctic region, 

Indian Ocean ; C. of Good Hope ; coasts of S. America northward 
to Rio de Janeiro and Talcahuano. 

21. L elongata^ White (med,), Miers. Auckland and Falkland Islands. 

22. J. Peroniis'M.-Bdw* Coasts of Australia, Tasmania, C. of Good 

.Hope.' 

23. I. lobata, White {med.)^ Miers. ? 

24. J. carinata. Lucas. Mediterranean, Algeria. 

23. I, acuminata (Leach). Mediterranean, Adriatic and Black Seas; 
coasts of Britain. 

25a. J. var. tect/omis, Risso. Mediterranean. 

255. — , var, appendiciilata (Risso). Mediterranean. 

250, — , var. teci/er, Leach (iwei.). S. Britain. 

26, L stficta, Dana, Australia, N. S. Wales. , 

27. L longicmdata (S. Bate). S. Australia, G. of St. Vincent 

C. of Good Hope. 

Edotia. 

Eiotm'Mmspida{Qwm).. Boreal circumpolar region; E. coast of 
N. America southward to G. St' Lawrence. 

, " 2. ■ "E. ' ' mdulosa { Kroyer). ' Boreal eireumpolar region ; coastS" , of N. 
'/ .America southward to Brit. Columbia and Newfoundland. , ' 

' 3. S.' Africa. ;■ 

l€Bvidorsalis, Miers. ' Japan, Jatiyama'Bay.- 
tri'hha ■ E. coast of U, State?. ■ 
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*5. B, montosa (Stimpson). E. coast of N. America. 

5a, var. hirsuta (Harger). Wliitney River. 

6. B. tiibereulata, Gumn-Meneville. Sts. of Magellan and Falklands. 

7. B, magellanica, Cimniugham. Sts. of Magellan. 

''S. B, ? chile7ms (Gay). Chile. 

Clbantis. 

0. (BricJisonia) migulata (Dana). Rio de Janeiro. 

2. C. (E,) JiUforwis (Say). New Jei*sey, Massachusetts; Gloria 
(Brazil ?). 

*3, C. ( E.) atte^iuata (Harger). New Jersey, Connecticut. 

4. C. (Cleantis) isopus, Grube (ined.). _ Cheefoo, Ojica, Goto Island, 

*5. C. ( C.) linearis, Dana. N. Patagonia, Rio Negro. 

*6. C. (C.) gramilosa, Heller. St. Paul. 

The species marked with an asterisk are those of which I have 
seen no specimens, and several of these are very probably in- 
sufficiently characterized (for further information on this head 
see under the several species). The following may be meutioned, 
however, as very doubtfully distinct : — Idotea margantaeea^ 
tulata, I, striata, Bdotia montosa. Large though the number be 
of supposed species now reduced to the rank of synonyma, it is 
probable that future workers wall add others to the list. 


Subfamily I. aLYPTONTOTIN.^. 

Sides of the head emarginate or cleft, and laterallg p^^oduced legond 
the eyes, which thus are situated upon its dorsal surface. The 
three anterior pairs of legs with the pemdt mate joint or propus di- 
lated and forming, with the rrfea^illedactyliis, a prehensile hand. 
Species more or less ovate. 

This subfamily includes the single genus 

Glyptoitotijs, 

Glyptonotus, Bights, Trans, Albany InsHi. ii. p.331, pis. (1833-52) 
id, Amer. Journ, of ScL ^ Arts (ser. 2) xv. p. 135 (1853); aU Am, 
^'•Mag, Nat, Hist, xi. p. 339 ( 1853 ) j id. Amer, Journ, of Sci.^’ Arts, 
xxii. p. 391, pis. ii,, hi. ( 1856 ), 

Idotega, Lockington, Pr. Cal, Acad. Sd, (pt. i.) vii. p. 44 (1877). 
^'Chmdote&y Harger, Amer. Journ,' of Sci. ^ Arts, xv. p,' 374" (1878),; 
Marine Isopoda of New England in Eep, U.S, Comm, of' Fisk and 
(pt- yL), p. 337 (1880). 

? Saussureana, Haller, ‘Mittk. sekweiz. ent, Ges, v. p. 573 (1879).” 

■ , Body moderately convex and 'inore. or less' . ovate," broadest at 
the third or fourth thoracic segments, with the sides thence con- 
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yergent to tlie subacute distal extremity of the postabdomeii. 
Head enlarged ; its lateral margins divided by a suture into two 
lobeSj bebiiid wliicb the eyes are situated. Postabdomen large, 
consisting of four or five distinct segments. Aiitennules some- 
\yhat elongated. Antennae rather short, but with a well-deve- 
loped articulated flagellum. Mandibles robust. Maxillipedes 
with a 3-5-jointed palpus. Epimera considerably developed, 
and some or all evident in a dorsal view, the posterior three 
pairs prolonged backward at tbeir acute postero-lateral angles. 
Legs robust ; those of the three anterior pairs thrown forward, 
with the dactylus reflexible and the penultimate joints or palms 
dilated, the dilatation usually greatest in the first pair. Oper- 
culum with the basal plates marked with a raised line running 
close to and nearly parallel with the inner margins, but without 
an oblique line on their outer surface ; beneath the terminal 
plates is a very small oval lamella, which is the outer ramus of 
the modified uropoda. 

Mr. Harger, in his description of. first indicated the 

natural limits of this genus, and that it would include the loiig- 
Imowa Idofeci entomon and J. Bahmi (Am. J. Sci. & Arts, xt. 
p. 374, 1878). By many, and even some recent, authorities these 
species, notwithstanding their obvious distinctness from other 
members of the fiimilyjjiave been included in the genus Idotm. 

I have not been able to consult Haller’s description of 
mreana, and the citation of this genus as synonymous with 
Gl^j^tonofus must be considered doubtful. According to the 
generic diagnosis quoted by Hr. Bertkau (Archiv f, Haturgesch. 
xM. p, 271, 1880), tbe three anterior thoracic legs are chelate, 
body linear (an approach to this form is exhibited in young 
G, SaMm)» The species, which: its author does not name, only 
differs from Gli/^tomtus in its very short antenna), and is from 
Labrador. , ' . 

In its geographical range Gly^tomtms appears to be confined 
to the colder temperate, arctic, and antarctic seas. 

: : jTlie species of this .genus may be distinguished as follows,:— 

' '' a..' Mfimem dutimt only on the th^ee ^o§terior seyments.:.' 

. Thoracic, '.segments w.tth’a median line of tubercles:':,; terminal 
postabdominal segment longitudinally carinated. 

1... Eights. 
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b. ]]]pimem on the second to seventh segments distinct. 

* Species large^ elongate-ovate ; older rani'm oftmpoda (or 
opercular valves) minute. 

Joints of the peduncle of the antennae not dilated; dagelliuii 
8~14“jointed ; antero-lateral cervical lobes prominent. 

2. G. entomon (Linn.). 

Joints and peduncle of antennse greatly dilated ; flagellum 
7-S-jointed ; antero-lateral cervical lobes not prominent. 

3. (7. (Kroyer) ? 

m gpgQiQg smal\ orhiculate-ovate ; cider o^amus of uropoda at 
least half as long as the imier. 

Antennse little longer than the antennules ; flagellum about 
7-jointed; eyes inconspicuous. 4. G. casern (^ 2 ij). 

Antennse about twice as long as the antennules ; flagellum 
about 12“ jointed. Eyes usually distinct. 

5. (7. (Stimpson). 

GnypTOKOTns aktaecticiijs. 

Glyptonotus antarcticus, Bights^ Trans. Albany Instit. ii. p. 331, pis. 
(1833-52) ; Amer. Journ. of Sci. <§* Arts (ser. 2) xv. p. 135 (1853), 
xxii. p. 391, pis. (1856); Ann. Mag. Nat. Hist.xlp, 339 (1853). 

The head (according to Dr. Eights, from whose long descrip- 
tion and figures the following is adapted) is transversely elliptical, 
its superior surface is ornamented with an imperfectly sculptured 
^^fleur-dedisf its posterior portion obtusely elevated, producing 
a marginal rim ; in the middle of the anterior margin there is a 
small notch. The segments of the thorax are beautifully sculp- 
tured on their upper surface, and, together with the post- 
abdominal segments, are each armed with a median, angular, and 
elongated knob, which, when united, form a promment dorsal 
ridge, gradually diminishing in its backward course, and forming 
a sharp elevated line along the terminal segment, terniiiiatiiig at 
its extremity in a short and obtusely-pointed spine. The thoracic 
segments are bordered along their, posterior, .margins' ' ;by' an" 
.. elevated ' and continuous marginal, rim, extending to. the lateral' 
■extremities.-'of ....thO' shell. ■ '.The postabdomen ..is composed of 'five 
segments ; the four anterior are much smaller than those of the 
thorax, but greatly resemble them in form, being ornamented on 
their superior surfaces with similar inscuipMions, though but 
slightly defined ; the fourth segment (as shown in the figure) is 
inuch broader than the base of the terminal segment, and its 
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postero “lateral angles are greatly prolonged and acute ; the ter™ 
iiiinal segment is large and triangular, and, as appears from the 
figure, is obtusely pointed at its distal extremity. Eyes small, 
reiiiform, indigo “hliie, placed near the lateral and anterior margin 
of the head. Antennules half the length o£ the antennm, three- 
jointed, and terminating in an attenuated filament (flagellum), 
whose articulations are indistinct. Antennge corresponding in 
length to the width of the head, transversely from spine to spine 
(exclusive of flagellum ?) ; peduncular joints four in number, the 
last the longest ; flagellum about the length of the peduncle, 
multiarticiilated (joints over twenty in the figure). The epimera 
are distinguishable in a dorsal view on the three posterior thoracic 
segments only (in the figure they are large, with acute postero- 
lateral angles). The three anterior legs project forward, the 
dactyli being incurved upon the edges of the rather largely- 
inflated penultimate joints; the four posterior legs are directed 
backward, and are strongly triangulate, stout, and ponderous, 
terminating with a slightly curved nail ; their length is nearly equal, 
but they gradually increase in. thickness as they recede towards 
the tail. The basal joints are large and inflated, the remainder 
regularly aiigiilate ; the extremities of the articulating joints and 
edges of the two inferior angles are each provided with a series 
of tufted and rigid spines. The biarticulated opercular valves 
are of a triangulate form, each having near its terminaiioii a 
small oval articulation. Colour brown-sepia. Length ffoni the 
insertion of the antemuB 3-|- inches (nearly 90 millim.) ; width 
Ij inch (nearly 45 millim.). 

This gigantic species inhabits the shores of the New South 
Shetlands. According to Dr. Eights, it inhabits the bottom of 
tbe sea, and is only to be obtained when thrown far upon the 
shores by the immense surges that prevail when the detached 
glaciers from tbe land precipitate themselves into the ocean. I 
haxe seen no specimens. 

/Although distinguished from the arctic species "bjr the non- 
'.distinctness of the,' three anterior epimera, ' the longitudinal 
:,median', line of dorsal tubercles, and other characters, it cannot, 
I think, be regarded as generically distinct. 

Gtltptototijs EOTOMOH.,, ’ .(Elate I. figs. 1 2.) 

' Onisciis' entoHi.on,, Zinn» SyU* Nat. (eci. xii.) ii.'p. 1060 '(1766). | PallaS) 

Sptcih ZooL ix. (fasc. 9) p. 64, pL v. figs. 1-6 (1772). 

? Entomofl ' pyramidale, Mein, Bern . sur les VrustaciSf figs'. 1-3, \ 
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Squilla entomon, De Geer, Mem, pour servir a VEist, des Insecies, vii. 
p. 514, pi. xxxii. figs. I-IO (1778). 

Asellus entomoiij Olivier, Ency cl , Meth. p. 253 (1789). 

? Cymotlioa entomoii, Fabr. Ent. Syst. ii. p. 505 (1793). 

? Asellus entomon, Olivier, Ency cl. Meth. iv, p. 253 (1789). 

Idotea entomonj Bose, Hist. Nat. des Crust, ii. p. 178 (1802); 7 Latr. 
Hist. Nat. Crust, et Ins. vi. p. 361, vii. pi. Iviii. figs. 2, 3 (1803-4) ; 
? Lamarck, Hist, des Afiim. sans Vert. (ed. i.) v. p. 159 (1818) ; ? Sa- 
bine, Appendix in Parry’s Arctic Voy. p. cesxviii (1821) ; ? Ross, 
Zool. in Parry’s Srd Voy. p. 117 (1826) ; ? Desm. Consid. Cr. p. 289 
(1825) ; ? Eiclmald, Geogn. ^ool. per Ingriam marisque Baltici 
provincias obs. pL v. fig. 1”; Ratkke, Neuste ScJiriften der naturf. 
Gesellsch. in Danzig, i. p. 109, pL iv. (1820) ” ; Kroger, Vid. Selsk. 
Skrift. vii. p. 323 (1838) ; M. -Edwards, Hist. Nat. Crust. Hi. p. 128 
(1840)?; Kroger, Nat. Tidsskr. ii. p. 402 (1847) ; White, List Cr. 
Brit. Mus.p. 93 (IS47)> Brandt, Cr.inMiddendorff’sSibirische Reise, 
ii. p. 145 (1851) ; Loven, CEfvers. Vetensk.-Akad. Forhafidl. Stockhohi, 
xviii. p. 286 (1852) ; Bell, in Belcher’s Last of the Arctic Voyages, i, 
p. 40S (1855)?; Lindstrom, (Efv. Vet.-Akad. Fdrhandl. p. 66 (1856) ; 
Haughton, Proc. Nat. Hist. Soc. Dublin, iv. p. 61 (1865) ; Mobius, 
Ann. Mag. Nat. Hist. ser. 4, xii. p. 84 (1873) ; Cajander, Cr. in 
Notiser Fauna Flora Fennica, p. 374 (1869) ; Meinert, Nat. Tidsskr. 
(3 K.) xi. p. 84 (1877); Brandt, Comptes Rendus, p. 713 {ISSO) ; id. 
Ann, 4* Mag. Nat. Hist, vi. p. 98 (1880). 

? Saduria entomou, AdamSj in White, Sutherland’s Voy. Bqffi7i’s Bag, 
p. cevii (1852).' 

Idotsega longicauda, Lockington, Pr. Cal. Acad. Sci. vii. (pt. i.) p. 46 

(1877).' v' 

In tlie specimens I refer to tMs species tbe body is ovate, 
moderately convex, y/ith a more or less faintly-indicated median 
Carina, and posteriorly mncli elongated. Head anteriorly deeply 
excavated, its anterior margin witli a median sinns, its antero- 
lateral lobes rounded or subtrmicated, its anterior margin siigbtly 
thickened on each side of tbe median sinus. Tbe tliree anterior 
segments have each a slight elevation in the niiddle line, and 
anotber on each side, but at some distance from the lateral 
'margins (these are most .distinct in the younger individuals),,;' 
..the „ first ', segment is..' ' widest at the' lateral , margins. 'The post-' 
abdomen is,' longer than the "thorax,; with' , the first' four. B.egmeiits, 
distinct but'very, short ; term'inal 'Segment smooth, with .'the^ aide's ■ 
convergent, to the di'stal , extremity, which, usually curves „upwa..rd 
' and is .blunt,, or subacute j' the' median' longitu,din.ar"do,rsal' carma,is, 
more' distinctly indicated on this segment bhan'nn .the rest ofthe",'"' 
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body. Eyes siiiallj often indistinct or obsolete. Antenniiles about 
reacbing to tlie end of the antennal pedunclej with the basal 
joint thickened and the rest slender and elongated. Antenna 3 
■with the penultimate joint of the peduncle rather small and not 
dilated; last joint longer than the preceding, flattened above, but 
not dilated as in Idotea Sabirii ; flagellum about 8-14-jointecl. 
Epimera of all the segments broad, with the postero-lateral angles 
acute, and in the fourth to seventh segments considerably pro- 
longed backward. Legs (in the adult) very robust; the palmar or 
penultimate joint of the first three pairs dilated, but narrowed at 
the apex, wLere it is articulated with the slender dactylus; the 
four posterior pairs considerably elongated (the posterior pair 
reaching, when retracted, beyond the end of the postabdomen), 
with the joints, except the dactylus, thickened, with more or less 
hairy margins. Terminal valves of the operculum very small and 
narrow ; in an adult example scarcely one fifth the length of the 
preceding. Length of the largest specimen in the Museum about 
8 inches (77 millim.), breadth rather more than inch 
(B5 millim.). 

This species occurs in the Baltic, and not imp)rohably through- 
out the Arctic and circumpolar seas; also in the depths of the 
Swedish lakes (Prof. Loven). 

Specimens are in the collection of the British Museum from 
the following localities: — An adult and four young examples 
from the IS’ortliern Seas ’’ (Old Collection^ preserved dry); an 
adult and younger example (dry) from the Cattegat (the Eev. 
Prof. Haughton); two examples (dry) from the Baltic (Prof. 
Loven) ; t'vu small examples in imperfect condition from the 
Banksian Collection, one of which bears the designation Sadima 
entomon in, I believe, Dr. LeacVs handwriting. A fine adult 
example, sent by Mr. Lockington, under the name of “ Idotmga 
^ edas'kensu^^'' and labelled as coming from Behring’s Straits, cannot 
be distinguished specifically from the foregoing. It is probably 
a male, but the second pair of postahdoininal appendages are 
■'Without stylets. , , . 

Ill the .collection entrusted to me-, 'for examination by Prof. 

' ;Alph. -Milne-Edwards, and ■containing the types of the ' Paris' 
"'.Museum, , is ■ a male,, of rather small' size from Sweden (Dr* 
Malm), and labelled as inhabiting Ub earn doiicesd^ 

In' none of the .■specimens I,,' have examined is an .'incubatory 
.pouch developed. ' 
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' Idotea entomofh occurs, according to Grimm, Zeitscli. f. wiss. 
ZooL sxv. p. 324 (18^5), in great abundance in tlie Caspian Sea ; 
but it does not appear, from tbis author’s note, whether this is 
the species here described as G, entomon. 

There is a specimen, iabelied entomon, of this species in the 
Linnean Cabinet in the possession of the Linnean Society ; hence 
there can be little doubt tbat this is the true entomon of Linnaeus. 

It is certainly the species so designated by Pallas, since he 
figures the last two joints of the peduncle of the anteiince of the 
elongated, less dilated form characteristic of our Baltic examples. 

Idotee vitee, Bose (Hist. Hat. Crust, ii. p. ISO, 1802) 
{Idotea vittata, Latr.) has the body composed of ten segments, of 
a grey colour punctated with hrown, with a broad yellow band 
on the hack ; tail elongated and pointed. It is allied, according 
to Latreiile, to Idotea entomon, but is scarcely 3 1 lines in length, 
and the segments are without lateral appendages (epimera?). 
On account of the last-mentioned character, I doubt if it should 
be referred to this genus. It was found in the open sea. 

Glyptoitotus Sabini. (Plate I. figs. 3-5.) 

? Idotea Sabini, Kroyer, Nat. Tidsskr. (2 R.) ii. p. 401 (1847) ; Atlas of 
Crust, in Gaimard’s Voy. en Scand. pi. xxvii. fig. 1 ; Reinhardt, Fort'- 
egnelse over Gronlands Krehsdyr, p. 34 (1857) ; Liltken, List of Crust, 
of Greenland in Arctic Manual, p. 149 (1875); Bars, Arch. f. Math, 
oy Natiirvidensk. ii. p. 350 (1877) ; var., Heller, Denkschr. derAkad. 
JVien, XXXV. p. 38 (1878). 

? Chiridothea megaluva, G. O. Bars, ArcMvf. Math, og Naturmclenskab. 
iwp. 432 (1880). 

In this species the body is narrower and more elongated than 
in G. entomon, and the postero-Iateral angles of the first segineiit 
and of the epimera of the second segment are not so much pro- 
longed backw^ard and are less acute. The terminal postabdominal 
segment appears to be fiirmly ankylosed with the fourth, and is 
sinuated on the sides at the base, and again at a point rather more 
than halfway to the apex, which is slightly recurved. The penul- 
timate and terminal joints of the peduncle of the antennae are 
fiattened above and considerably dilated, with the margins cristi- 
form and acute ; the flagellum 7-8-jointed. The largest specimen 
I have seen is about 3-^ inches long (80 millim.), and rather more 
than inch broad (29 miilim.). 

I doubt whether the characters assigned to the Ohiridotlm 
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megaltira of Sars can be regarded as of specific iinportance. In 
most of tbe specimens I refer to G, Bcibini the greatest ■ width 
of the terniinal postabdominal segment slightly exceeds half its 
length. 

(The materials at my disposal are insufficient to determine the, 
geographical range of this species, which, like the preceding, 
appears to be confined to high iSTorthern and Arctic latitudes. 
There are in the collection of the British Mnsenni an adult male 
from Davis Straits (Dr. Sutherland), in which, as the specimen 
is preserved in spirits, I have been able to ascertain that the 
styliform appendages of the second pair of postabdominal appen- 
dages are fully developed; a smaller male from the Ilaslar Hospital 
Collection, also with fully-developed stylets ; two adult males 
from Eepiilse Bay, H. America (Dr. Eae, preserved dry) ; also 
an adult female with fully-developed incubatory pouch, from 
Eiscoe (Disco ?), Davis Straits, collected in lat. 67'^ 10' 

A specimen whose particular locality is iiiifortiinately unknown, 
but which WBS contained in a jar with other species supposed to 
come from some point on the 'W. coast of America, also pro- 
bably belongs to this species ; but the epimera of the second to 
fourth segments are not so deep in proportion to their length as 
in the other examples. 

A young example obtained near Picton Eock Grlacier (Dr. 
Sutherland) resembles the adult in the general outline of the 
body ; the epimera of the three posterior thoracic segments, how - 
eyer, are somewhat slenderer and more elongated. There is an 
open notch at the sides of the head. The joints of the peduncle 
of the antennse are dilated, as in the adult ; those of the fiagellimi 
are not distinguishable. Length j^^incli (15 millim.) ; greatest 
breadth about 5 millim. Its slenderer and more elongated form, 
and the dilatation of the peduncular joints of the antennae, thus 
clearly distinguish this species, even in its young condition, from 
(See Plate I. 'fig. 2^.)- 

Gh/^iomtm Bahini occurs in a subfossil state in Greenland, 
according to Prof. S. Loven (see Hordenskiold in Arctic Manual, 
p.A10,P875). ' 

" ^ : It is mot improbable that many of the earlier writers may have 
confounded this species and G, entomon, or referred to G. Bahini" 
'.under 'the Linnean name. 

, I refer" the .Museum .specimens .with some doubt .to Erdyer’s 
speeiesj because in his diagnosis he makes no mention of that 
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wMcli is certainly their most marked distinctive eliaraetei% i. e. 
the considerable dilatation of the peduncular joints of tke an- 
teiin ®5 nor does his figure represent these joints as iniich dilated 
as in the specimens before me ; , moreoverj the characters of the 
antennulary joints and of the anterior thoracic legs do not 
entirely correspond; but these points are probably of minor 
importance. His species corresponds with ours in its more 
elongated form, shorter antennal fiagellum, and, as the figure 
shows, in the less prominent antero-lateral lobe of the head. 
Should, however, the specimens in the Museum collection prove 
to be distinct, they may probably be designated by xSars’s specific 
name megalwm. Heller, it may be added, in his remarks upon this 
species, in his account of the Crustacea collected by the Austrian 
Expedition to the Horth Pole, adheres to Erbyer^s diagnosis* 

„ 0-EYPrO.FOTIJS GiEGtrS. 

Idotea caeca, Journ. Ac, Nat Set. FMl, L p. 424 (1818) ; Mitch-’ 
eoch, Rep, Geol, 3Iass. p. 29 ( 1833) ; Gould, Invert, of Massachu- 
setts, p. 337 (1841); M.-Edw. Hist. Nat. Crust, iii. p. 131 (1840) ; 
DeKay, Zool. Neio York Fauna, vi., Cr. p. 42 (1844) ; White, List 
Or, Brit. Mus. p. 94 (1847) ; Verrill, Rep. U.S. Commiss. of Fish 4* 
Fisheries, i. p. 340 (1874); Harger, Rep. U.S. Com^niss, of Fish 
Fisheries, i. p. 569, pi. v. fig. 22 (1874), 

Chiridotea caeca, Harger, Am. Journ. Sci. <5* Arts, (sei% 3) xv. p. 374 
(1878); id. Pr. U.S. Nat. Mus. il p. 159 (1879)1 id. Rep. U.S. 
Co7nmiss. of Fish 4" Fisheries, vi. p. 338, pi. iv. figs. 16-19 (1880). 

The body is very broadly ovate, narrowing rapidly posteriorly. 
Head but slightly excavated in front for the bases of the antennse, 
and with a more or less open notch at the sides extending nearly 
to the eyes; the breadth of the thorax is greater than its length, 
and the length of the segments is greater on the sides than in the 
median line ; the postabdomen is convex above, with the first 
three segments very short, the fourth indicated only by lateral 
; sutures, and united in the dorsal region with the termmal seg- 
' '/ment, which is ovate-lanceolate, scarcely sinuated on tlie sides, 
.. and' acute'.at the distal end ; the eyes are light-coloured^ and in- 
conspicuous. ' Antennules, longer than the peduncle of the an-' 
temise. ' Antennae, with the^ peduncular joints of moderate length, 
not much dilated ; 'fiagellum, about 7*j'ointed.; Epimera with the' 
postero-lateral angles'" acute, 'but not greatly prolonged backward. 

; The three anterior .pairs ' of ^ legs ■ 'have the; propus or penultimate 
';' joint 'dilated, the dilatation, being'- greatest. in., the first pair, and 'the 
'■ niOTyjoUKF. — m'omGryYQii,xvi, ' 2;: .' 
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dactyliis completely reflexible. The four posterior legs aTe similar 
ia' form, with noii-dilated penultimate joints, and clothed with 
bristly hairs. The stylet on the second pair of postabcToniinal 
appendages is elongated ' and curved at the tip. The terminal 
plates of the opercular valves are small and not acute at the apices. 
The colour of this species is variable, but usually dark greyish, 
with lateral mottlings of light yellowish grey. Its length does not 
exceed | inch (12-16 mm.), and breadth inch (6-8 nim.). 

The description is almost entirely taken from Mr. Harger’s 
valuable report. 

Its range extends along the eastern shores of Forth America 
as far south, according to Say, as Florida, and northw^ard to Fova 
Scotia, it having been obtained at Halifax in 1877 by the natu- 
ralists of the U.S. Fish Commission. There are in the British- 
Museum collection five small, and now imperfect, examples of this 
species, presented by Thomas Say. 

GnxPTONOTns Tuprsn. 

Idotea Tuftsii, Stimpson^ Marine Invert, Great Blamn^ p. 39 (1853) 5 
FerrUiy Fr, Amer. Assoc, 362 (1.S74); id, Eep. U.S, Comfnws, of 
Fish §' Fisheries^ i,' -p,^ 340 (1874); Harger, Eep, U.S, Conmiss. of 
Fish Fisheries fi, p. ^ 

Chiridotea Tiiftsil, Harger, A?n, Journ. of Set. c^* Arts^ (ser. 3) xv. 

■ p. 374 ( 1878) ; id. Proa, U,S, Nat, Mus. ii. p. 159 (1879) ; id. Rep. U.S, 
Commiss, of Fish fy Fisheries^ vi. p. 340, pis, iv. & v. figs. 20-23 
( 1880 ).' 

, This species, of which I have seen no specimens, is, according 
to Mr, Harger, distinguished from the preceding by its smaller 
size and longer antennm, the joints of the peduncle of which are 
slenderer than in G, cascus^ the fifth as long as the third and foiirtli 
together ; the flagellum about 12 -jointed, longer than, the peduncle, 
and tapering from the, base. , The'.-antennules are, slender, and do 
not surpass the ' p)eduiicle' of the antennm. The incision in the 
produced lateral margin' of the head is nearly closed by the' over- 
lapping of the antero,-lateral lobe. ■ , ■ ' 

. The 'length scarcely exceeds inch, (9 mm,), breadth inch 
,(4-'5 mm.)'. ' ' ' 

■ It lias , been taken ,a't variou&Iocalities on the eastern''' co.ast of' 
■,Fciva:Scot'ia' 'and the,' United .State,s, at Halifax, iU' the Bay 
''of 'Fund/,; on, the coast 'Of, Maine and Massachusetts.. "(in''' consider- 
able abundance), and in' Long .Island Sound.' ' 'For.'furtli.er parti- 
culars see Harger’s often-cited Eeport OU' the, Marine Isopoda of 
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E’ew England &c.,in tlae sixth part of the Seport of the U,S. Eisli 
Cominission (1880). 

Tbe MarfonU of Lockington (Pr. Cal. Acad. Sci. p. 46, 
1877) is designated Idotma Sarfoi'di in a MS. note of the author, 
and the short description would apply in most particulars to a 
■species of Glypto^iotus. Specimens, howeyer, are in the British 
Museum from Sta. Eosa Island, received from Mr. Lockington, 
which certainly do not belong to any genus of Idoteidm, but to 
Cirolana or a closely allied type. Can it he that two distinct 
species were confounded under one name F 

Subfamily II, IDOTEIjN"^. 

Sides of the head in a dorsal mew entire mid not laterally pro- 
duced. Myes lateral. Leys all amhulatory ; tlie three miterior 
pairs mth the pemUimate joint not dilated. 

The species are ovate or (more, usually) more or less oMong- 
ovate, or slender and linear, and none attain so bulky a size as do 
certain of the species of Glyptonotus. 

Idotea. 

Idotea, Fah\ (part.) Ent. Syst. Suppl p. 302 (1798); Lair, (pari.) 
Hist. Eat. Crust, et Ins. vi. p. 560 (1803); Lamarck ^ Hist, des' 
"Anim. sans Vert. v. p. 160 (1818); Leach (parL\ Trans. Lim, Soc. 
xi. pp. 353, 364 (1815); Desm. Cousid. Crust, p 288 (1825) ; ilf.- 
, Edw. (pari.) Hist. Nat. Crust, iii. p. 125 (1840) ; Dana (part.)^ 
Amer. Journ. of Sci. §• Ar/a, (ser. 2) xiv. p. 300 (1852) ; «cl. US. 
Ewpl. Exp. xiv», Cr. ii. p. 697 (1853) ; Bate Westwood (pari.). 
Hist. 'Brit. Sessile-eyed Crust, ii. p. 376 (1868); Marine 

Isopoda, in Rep. U.S. Fisk Commission^ pt, vi. p, 341 (1880). 
Stenosoma, Leach, Trans. Linn. Soc. xi. pp. 353, 366 (1815) ;; Desm., 
Consid. Crust, p, 290 (1825). 

Leptosoma (Leach, MS.), Risso, Hist. Nat. Eur. merid. v. p. '107 
. (1826). . 

Zenobia,Emo,^.c.p.llO(1826). 

Armida, Smo, c.'p. 109 .(1826). 

' .'Cmbyzosa S. Bate, Proc. Eool. 8'oc..p.504 (1863). 

Body. inoclerately convex, more - or less ''elongated,' and oblong- 
oval. , Head with ,th'e sides 'Hot laterally produced^ and bilobated. 
Postabdoinen"cons'is.ting of one to.'dve segments, rarely uniarticu- 
late, biit'with lateral sutures. indicative 'o£ .one or'more:additional, 
/partially coalescent, segments..' ■■■' .E.yes, placed close to' the 'lateral 
'■margins. ' 'Antennules 'Small. '■... An'tennse ."elongated, .with a.welh 
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developed and multi articulate flagellum. Palpi of tlie maxilli- 
pedes four-jointed, tlie last composed of two coalesceiit joints. 
Epimera well developed and evident in a dorsal view, but not 
greatly elongated, as in Gl^ptonotus. Legs witli tlie daetyii more 
or less reflexible, but witb the penultimate joint not considerably 
dilated as in Glypfonottis^ Operculum mtb tlie basaP plates - 
usually marked with a raised line running close to and nearly 
parallel with, the inner margins, but without an oblique line as 
in Udotia each bearing at its distal end a strong plumose bristle, 
which is concealed by the terminal opercular plate. 

The species of this genus are distributed throughout the world, 
but occur but very rarely in the highest latitudes. 

Leach’s designation of Sfenosoma has been adopted by some 
subsequent authors for certain species of Idotea. The original 
diagnosis, however, does not permit even of its being used for a 
sectional designation in the present revision. Leptosomcty on the 
other hand, will include all Idotece with a uniarticulate postab- 
domen. Armida of Bisso may probably include the typical Idofem 
with three-jointed postabdomen and indications of a fourth, 
partially coaleseent, segment, although he says,‘‘ abdomen qiuidri- 

The genus Kele^ included by Eisso among his Idofceadees, is 
obviously very inaccurately characterized ; but on account of the 
short antennse and subulate postabdominal appendages can hardly 
belong to any of the European members of this family, but may 
perhaps be referred to the Antlmridce. In the single species 
(iT. pmetata) ihQ third pair of legs are three times as long as the 
rest. 

I. Fostahdomefi co^np&ml of four or fve.Mstmct segment s^vimble 
m a dorsal meiv, {Bpeeies small or minute^ imtli a few- 
jointed antemial flageUmid) 

This section is established provisionally for certain species, two 
of whieli are of minute size, and may possibly be young forms ; 
but aS' I have' not .seen any young examples presenting, similar 
characters, I have thought it better, for the present at least, to 
consider them distinct. Eis'so, it may be noted, makes no men-' 

, tion.' of the few-jointed antennal flageiium ' in, ZenoUai but; this 
,■ "oharacter,; exists'in specimens, w4ich ' I'. have, scarcely '...any, doubt, 
■' :,are,ri,^itly:referred io hxs Z:pnsmaticafm the;, Paris, collection. " 

.. Famttrftees,' of an obi'i qne .linearejhowever,. obsemble in /. Wosnesemtii, 
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The following eliaracters will apparentlj suffice to distinguisli 
tlie species referred to this section: — 

segment loider at hase than tlie preeecling segments. 

Terminal segment suhtriangiilate, with the angles rounded, 

1. L Wligmgerij Miers. 

Terminal seg7nent not wider at hase than the -preceding <> 

Eouncled at the distal end. 2. L prismatica (Eisso). 

Eeebly emarginate at the distal end. 

3'. L mediterranea (Eisso), 

Siihangulated at the distal end. 4. I, JDanai., Miers. 

Idotea pbismatica. 

Zenobia prismatica, RissOf Hist. Nat. Eur. 7ntrid. v. p. 111, pi. v. 
fig. 24 (1826) j Lucas, Atiim. artic* in E-xpl. Set. Algirie, p,' 63 
(1849) j Hope, Cat. Cr. Ital.p. 2/ (1851). 

Idotea ehelipes^ Costa, Faun. Meg. Napoli, Cr. pi. xl fig. 2 (1838) ; 
Hope, CaiaL Crust, p. 26 (1851) ; nee Fahr., nec Latr. 

Idotea prismatica, Heller, Verh. zool.-bot. GesellscJt. J¥ien, xvi. p. 729 
(1866); Stalio, Att. Istit. Venet. (ser. 5) iii. p. 1354 (1876-77)* 

Idotea parallela, S. Bate 4’ Westwood, BnA Sessile-eyed Crust, ii. 
p. 391, fig. (1868) ; Stebbhig, Mep. Devon Assoc, vi. p. 772 (1874). 

The body is eon vex, narrow, and elongated, with the sides 
parallel and the dorsal surface smooth. Head with its ante- 
rior margin nearly straight, hut feebly emarginate in the middle. 
Eirst thoracic segment with small rounded antero-laterai lobes 
which do not reach to the eyes; all the thoracic segments with 
their anterior and posterior margins nearly straight, their poster o- 
lateral angles rounded in the first three segments, and not at all 
produced in the following, segments.. Postabdomen with Tour 
distinct segments, „the th.ree first very short, the fourth nearly 
twice as long as broad, with lateral sutures indicati re of a coales- 
cent segment near its base, its distal , extremity "Semicirculariy 
rounded and entire, and the do.rsal surface flat in its distal half 
and subobliqiiely defiexed. ' Byes black, nearly linear, and trans- 
versov ' ■: Antennules .short, four-jointed, the basal joint , but mode- 
rately dilated.. '.Antennm not exceeding' o.ne third ' the length 'of 
the animal; 'peduncle 'five-jointed, the: first 'joint very. short, the 
fourth and fiftli' subegual 'flagellum with five or six' distiiict joints, 
of which the first' is very .short, the - second ' .longest' ,(app.areiitly 
composed of two'coalescent^ joints),, the' rest 'short;,' the last being' 
minute 'and'. concealed by a'. pencil of .'^ehort. 'stiff hairs.'.' Legs' 
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slenderj smallj and of neaidy equal length, the first, howe?er, being 
more robust. Epiniera narrow, not reaching, in the second to 
fourth segments, quite to the postero-lateral angles of the segments; 
in the fifth to seventh segments the epimera are acute and pro- 
longed backward beyond the thoracic segments. Opercular valves 
with their distal plates small, rounded off at their posterior and 
external angles. The colour (according to M. Eisso) of the body 
is olive-green, with a longitudinal median and two lateral blackish 
lines; all the segments with scattered punetulations ; postabdomeii 
of an opaque grey, Antennse annulated with wdiite and browm ; 
legs yellowish. Length of the largest male I have examined about 
inch (15 nim.) ; but many of the specimens are much smaller. 

This species inhabits the shores of the Mediterranean and 
Adriatic, and its range extends northward to the shores of the 
English Channel 

The description (except as regards colour) and measurements 
are taken from specimens in the collection of the Paris Museum, 
which, I doubt not, are correctly referred to this species, and of 
which two have been obtained (in exchange) for the Eritisli 
Musenm. M. Eisso’s description and figure would lead one to 
suppose that the jointed flagellum is absent ; and it is evident from 
the description of Messrs, Bate and “Westwood that the joints 
are sometimes imperfectly defined. Br. Heller particularly men- 
tions the existence of a short 3--5-jointed flagellum in specimens 
from Lesina, There are in the Paris collection seven specimens 
(males and females) from Bona (M. Lucas), 

The Eev. A. M. Horman kindly sent to me for examination a 
specimen of Z ijaraMela from Paignton, S. Devon, presented to 
him by the Eev. T. E. E. Stebhing, which places the correctness 
of the identification of the British species with the Mediterranean 
" J. j5'mmfj:i^im,beyo,nd.,a doubt. ' In.it, however, the, articulations 
of the flagella of the^ aiitennse are scarcely clislinguishahle and, us 
'I have already noted, Bate and Westwood 'in their description 
mention the partial consolidation of these Joints. In most, if not 
all, of the specimens from the Mediterranean the Joints of the 
'flagellum are 'perfectly, distinct*. 

InOTEi. ? MEBITEEBilHEA. ' ' 

,.2eiaohia mediterraiiea,,Ei^‘S 0 j. Uist* Nat. Bw. p. 111. (1826) ; 

Cat. Cfw (1851). ' ' , ■ v 

Differs from the preceding, aecordi'ug tO' M.lEisso,.'oiily'by its' 
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siiiootlierj more sMning body, wbicli is of an oliye-green coloury 
witli fine longitudinal oliYe-brown lines, and wliicb is covered 
witli more widely scattered pimctulations ; the antennae and legs 
are of a clear grey, and the terminal postabdominal segment is 
feebly emarginated. Length nearly ^ inch (12 mm.), breadth 
about inch (2 mm.). Among alg^. 

Having seen no specimens of this species, I cannot say whether 
it is in reality distinct from the foregoing. 

InoTEA Whympeei, sp. n. ? (Plate I. figs. 6 & 7.) 

Idotea, sp. ?, Miers, Journ. Linn. Soc. xv. p. 64 (1880). 

The body is of narrow-oblong form, the head comparatively 
large, with a very slightly prominent broad and rounded median 
lobe. The sides of the body are parallel, the, segments being of 
equal .width, the ■ three or .four posterior having their postero- 
lateral angles (formed apparently by the laterally projecting 
epimera) acute. There, are four distinct postabdominal segments ; 
the first three very short ; the last is triangular in form, with the 
angles rounded, broadest at base, where it considerably exceeds 
in width the preceding segments, and with the sides convergent 
to the distal extremity, which is broad and obtusely rounded. 
The eyes (black) are placed in the middle of the lateral margins 
of the head. The .antennules are apparently four-jointed j the 
antennm have 'six joints exposed, the four first thickened, and the 
last two '.slenderer and.- more elongated; the last ends in a pencil 
of, fine hairs.. .The legs are imperfect,. b'lit are' arined with a sub- 
' terminal as well as a terminal -claw. ' The plates of the 'op.erculiim 
are not oblong, but rather' oval in shape, narrowing the,. distal 
end. Length scarcely ll- line '(3. mm.).', 

Hortli mid- Atlantic Ocean, lat. 57^59' 27., long..l'9.‘^ V "W. The, 
single example was obtained by washing seaweed taken on. the 
surface,,and 'is mounted for the 'microscope. '. . . 

The joints both of the anten'nse .and ' postahdoinen and. the 
epimerai sutures, are with difficulty .discernible, and ..perhaps the 
examination.. of a, larger series'' of ,■ examples would necessitate an 
eme.iid.ati. 0 E: of. 'some points in. the description; iie'verth''eless,'as' 
this 'example "appears' to be very distinct from' any s'peeies with 
which I am.' 'acquainted, -I des'ignate it .by ' the name 'proposed for 
it at the time , of its .original 'des.cription. 



24 


E. J. MIEBS OK THE IDOTEID^. 


Ihotea DakaIj sp. n. f 

Idotea brevicauda, Dana, U.S,' Ba^pl. Exp. xiy. (Cr. ii.) p. 703, 

pL shi. fig. 5 (1853). 

In this form the body is broadest anteriorly. Head transversej 
snbtrnncate in front, and not embraced by the following segment, 
with the centre slightly projecting and the sides rounded. The 
thoracic segments increase in length from the first to the last, 
the anterior Yery short, or only partly Yisible, the three posterior 
sublimate in an upper view, the posterior margins being concave 
and the angles prolonged, but obtuse or nearly so. ■ Postahdomen 
5“jomted, the first four joints transverse and suhequal, the first 
abruptly narrower than the following or preceding thoracic seg- 
ment, the fifth oblong, sMeld-shaped, the sides curving and 
meeting behind in an angle. Eyes rather large. Antenmiles 
less than half the length of the antennm, the third joint smaller 
than the second. Antennae only 7-jointed ; the first five joints 
correspond to the peduncle, the first three are quite short, the 
second has the outer apex prolonged the length of the third joint, 
the fourth and fifth are a little oblong, but shorter than the sixth 
and seventh, the last is acute; a few short hairs on the joints. 
Legs subequal, increasing from tbe first pair to the last ; the 
claw is nearly straight, and has a largish subconical base. The 
posterior plates of the operculum are triangulate, with the distal 
angle acute (see Dana’s figure). Colour brownish grey. Length 
1 line. , 

Loe. Eio Janeiro (harbour). 

It appears to be very closely allied to the foregoing, and too 
distinct from L marina (with which I consider L hremcamla to 
be synonymous) to be regarded as the young of that species. It 
is distinguished from J. Whymperi by the form of the terminal 
postabdominal segment, which is no broader than the preceding 
at its base, and by the more acute terminal plate of the oper- 
cular valves. In the outline figure no epiineral sutures are 
visible. 

H..' FmtaMomBn,..eomposed of three distmct segments (msihh in a 

. :"iorsal eiem); ^' and with one or more suMres on the side^ indi-- 
. ' ''Batimefparimlly coalescenf segments. (Armida, Misso ?) ■ 

: ,\This section includes' A/nicfl? marina which' may be con- 

sidered the type of the genus in its restri 
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a. Terminal segment dentateA or siMnmcated or roimdei at its 

distal end. 

As the' form of tlie epimera is not known in all, of tlie species 
of this subsectioHj I hare not been able to make use of this 
character in the following analysis of the species to as large an 
extent as its importance deserves. 

Terminal segment distimtlg toothed or acute at its distal end. 

Oblong-ovate : terminal segment tricuspidate, or more or less 
acute at its distal end. ■ 1. L marina (Linn.). 

Oblong-ovate*: terminal segment with a blunt median tooth 
at its distal end. 2, I. Wliitei^ Stiinpson. 

Oblong, wuth subparallel sides : terminal segment more or less 
triangulate. 3. I. ocliotemis, Brandt. 

Slender-linear : terminal segment with the prominent postero- 
lateral angles separated by a tooth from the blunt median portion. 

4. /. uToioma^ Stimpson. 

gternninal segment siibtmncated at its distal end, 
a. Todg ollong-ovate. 

Bront entire: epimera with the postero-lateral angles more 
or less projecting ; terminal segment not carinated. 

5. /. metalUea, Bose. 

Bront apicnlate in the nhddle : terminal segment not carinated. 

6. L margaritacea^ Dana. 

Terminal segment carinated above ; joints of the peduncle of 
the antenii'SB elongated. - 7, L^pustulafa^ ’RiBso, 

/3. Bodg slender, JiUform. 

' ■ ■■ 8. 'J. Bana. ■ h 

gjerminal segmefit regularlg o'omided at its distal end. 

With a . small median point : epimera of second and ' third 
segments not quite reaching to postero-lateral angles of these 
segments. ' ‘B, L Wbsnes€nsMi,'Bfmi.t,' 

Entire : epimera. rea'Ching quite to, postero-lateral angles. 

■10. Z Zaewsfm, Tiio.mson ? 

' Idotea. 

Oiiiscus niarians,: Ii'ww. Fauna Suedcayf, 5Q0 (l/dl); B'yst, Nat, (ed'. 

' xii.) p. 1060' (I7d6)j -Pmja'wf, Brit, Zook iv. :p. 38, pL" xviii. 'fig. 3 

' (1777); Fahr. Mantissa lns.hi^, 241 (17'B7). ' ■ ■ 

' ' Oniscas. tridens, Smpoli, Mniom^ Vamiolicu, f, 415 '(1763) ; Qlwmr, 

, Emycl Mith vi. p;26 (1791), .■■■■. , , 
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Idotea entomoii, Tennant ^ Brit, ZooL iv. p, 38, pL xviii. fig, 5 ( 1777 ); 
Leach ^ Bdinb. Bncycl, vii, p. 404, pi. ccxxi. fig. 7 ; Trans, Lhm, Soc. 
xi. p, 364 (1815) ; 7iec Oniseus eutomon, Linn, 

Oniseus baltliiciis, Pallas ^ Spic, Zool, (9) p. pi. iv, fig. 6 ( 177 ^) ; 
Dalyell, Poicers of Creator, Crust, i. p. 228, pi. ixiii. figs. 5-9 
(1851). 

Asellus niarmus (pt.), Olivier, Eneycl. Meth, iv. p- 254 (1789), 

? Oymotlioa marina, Fabr, Ent. Syst, ii. p. 506 (1793). 

? Cymotlioa acuminata, Fabr. t. c. p. 50S (1793). 

? Idotea marina, Fabr. Ent, Syst, Suppl, p. 303 (1798) ; 7iec Latr, 
Hist, Nat. Or, t^* Ins. p. 367, pi. Iviii. fig. 5 (1803) ; 7iec Lam. Hist, 
des Anim. sans Vert. v. p. 160 (1818), 

? Idotea acuminata, Fabr, Ent. Syst. Suppl, p. 303 (1798) ; Latr. Hist. 
Nat. Crust. ^ Ins. vi, p. 369 (1803) ; Eiclmald, Fauna Caspio-OaU'- 
casia, p. 185, pi. xxxvii. fig. 6 (1841). 

Idotea pelagica, Leach, Trans. Linn. Soc. xi. p. 365 (1815) ; Desm. 
Consid.Crust. p. 2S9 (1825) ; Latr. Cours d'Ent. Atlas, p. 12, pi. xviii, 
figs. 20, 30 (1831); M.-Edw. Hist. Nat. Cr. iii. p. 129 (1840); 
JVkite, List Crust. Brit. Mus. p. 94 (1847) ; Cat. Brit. C^'ust. Brit. 
Mus. p. 65 (1850) ; Pop. Hist. Brit. Crust, p. 223 (1857) ; Kinalian, 
Nat. Hist. Rev., Pr. of Soc. vi. ip. Si (1859) ; M. Sa7's, Forh.Vidensk.^ 
Selsic. Christ, p, 151 (1859) ; S.Bate <5* Westtoood, Brit. Sessile-eyed 
Crust, ii. p. 384, fig. (1868); Parfitt, Rep. Devon Assoc, vi. p. 254 
(1873); Metzger, Jaliresh. der Commiss. z. Untersuck des deutscken 
Meeres in Kiel, Or. p. 285 (1875) ; Sim, Cat. Cr. Aberdeen, p. 11. 
Stenosoma irrorata, Say, Journ. Acad. Nat. ScL Philad, i. p. 423 (1818); 
Ilitehcoch, Catalogue <5*c. Massachusetts, p. 29 (1833); Gould, Rep. 
Invert. 3Iassachiisetts, p. 338 (1841); DeKay, Zool, New York 
Fauna, Cr, vi. p. 43, pL x. fig, 42 (1844). 

Idotea tricuspidata, Desm. Diet, des Sci. Nat. xxviii. p. 373, pL xlvi. 
fig. 11 (1823); Comid. Crust, p. 289, pi. xlvi. fig. 11 (1825); Bouiv, 
Cr. de la M^iterranee, pL xxxix. figs. 11, 12 (1830) ; Gould, 'Rep. 
Geol. Mass. (2 eH.) p. 549 (1835) ; ■Jf.-jS'clia. Hist. Nat, Crust, in,.. 
p. 129 (1840) ; (Ersted, Nat. Tidsskr. iii. 'p. '561 ' (1841) ' Zaddmli, 
^^■Synopseos Crust. Prussic. Prodr. p. 10 (IBiiy^i'WUte., List Cr. Brit 
' Mus. p. 94 (1847) ; id. Cat. Brit. Crust. B. M.p, 65 (1850) ; .Pop, Hist. 

■ Brit, Crust, p. 223,.pl. xii. fig. 2 (ISSjy, Lucas, Anim. artic, in Ewpl, 

: ; .'ScL ■ Alg^r.^ Cr, I p. 60 (1849) ; Hope, Oat Cr. ItaL p. 26 (1851), ; 

' Burg ersdijkj/ Amiot at... 'de Crust, indigenis, p. 21 (l8B2y; LiUjeb. 
\ (Efvers. ':'V€t..-‘Ak. Fdrh, ''(9) p, 11 (1852) ; Lindstrom, ibid, p.' '66 
"'(1856) 'M. Sars, Fork, Vidensk.-Selsk. Christ, p. 161 (1859) ; Kina- 
' . '.hm, NatMst Rev., Pr, of Soe, vi. p. 84 (1859) ; Norman,. Nat. Hist, 
'.' Trans. Northmb.i. p. 25 (1867) l id. Rep. Brit Assoc. p.d97'(18'68), 
.>■■ ■■ ;p./289''(1869);',Hel/er,',F<?r^. s!on^.--5oA Geselkch, .Wien, ,xvL ;pv;72'8 
'''{lB^ypMarcmmf''Arck'f,'''Natxx^ p. 360 {185J)' ; ■ S', Bate 
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JVestwoodi Brit, Sessile-eyed Crust, ii. p. 379, fig. (1868); Czemimslcy^ 
Materialia ad zoograph. ponticam eomparatam^ pp. 83^, 129 (1868) ; 
Bmnger^Fauna of Baltic in Soc. Nat. Sci. 3Ioscow, viii. (1869) 
3Mmter §’ Buchholz, Carcin. Fauna BeutscM. in d, mt.Verems 

V. Neu-Pommern ti. Riigen, i. (1869) Brady 4' B-dbertson, Ami. §• 
Mag. Nat. Hist. (ser. 4) iii. p. 361 (1869) ; Cajander, Notiser Fauna 
FIo7'a Fennicay Cr. p. 3/4 (1869) ; Metzger^ Naturk. Gesellsck. zu 
Hannover, xx. p. 32 (1871) ; id.JaJiresh. der Commiss. zwr wissenscli. 
Untersuch. des deufschen Meeres in Kiel, Cr. p. 285 (18/5); MoMus, 
Diewirbeliosen Thiereder Ostsee,ip. 121 (1873) ; id. Ann. Mag. Nai. 
Hist. (ser. 4) sii. p. 85 (18/3); Parjitt, Trans. Devon Assoc, p. 254 
(1873) ; Stehling, Joiirn. Linn. Soc.Zool. sii. p. 148 (18/4) ; Bos, Bijd. 
Ken. Cr. EedriopJi. Nederl. pp. 34, 67 (1874) ; McIntosh, Ann. Mag. 
Nat. Hist. (ser. 4) xiv. p. 273 (1874) ; id. 3Iarine Invert. St. Andrews, 
p. 151 (1875); Stalio,Att. lstit.Ven€t.{pev. 5) iii. p. 1352 (1876-77); 
Moeh, Tijd. Ned, Dierh. Vereenig. p. 41 (1876) ; Lenz, WithelL Tkiere 
der TYavemmde Bucht 3 p. 15 (18/8) ; Sim, Cat. Cr. Aberdeen, p. 11; 
Leslie Herdmann, Invert. Fauna Firth of Forth, p. 46 (1881). 
Idotea Basteri, Audoum, Explic. Planches in Savigny’s Egypte, pi. sii. 
fig, 6 ; Guerin, Exp. de Bloree, iii. Zool. Cr. p. 49 (1832) ; id. Icon. Cr, 
R. A. p. 32, pi. sxsi. fig. 1 ; Roux, Cr. de la Me'diterraiih, pi. ssix. 
figs. 1-10 (1830) ; RathJce, Beitr. zur Fauna der Krym, in Mem. Ac. 
Petersb. ill. p. 380 (1837) ; Hope, Cat. Crust. Ital. p. 26 (1851). 
Idotea variegata, Roux, Crust, de la Midit. pL sxs. figs. 1-9 (1830) ; 
Guerin, Exp. de la 3Ioree, iii. Zool. Cr. p. 49 (1832) ; IVMte, List 
Cr.Brit.3hs.p. 94 (1847). 

Idotea (Stenosoma) pusilla, Eichwald, ^Keise auf dem caspisch. Aleere, 
i.p. 138.’^ 

2Motm 'btmicomk, 3i.'‘Edwards,Bist. Naf. Crust, ill p, 130 (1840). 
Idotea irrorata, 5f.“S£fw.- Hist.Nat. Cr.iil p. 132 (1840);' White, List 
Cr. Brit. Bins, p, 94'(]'847) ; Stimpson,BIarine Inv. O. Manausp. 39 
(1853) ; Leidy,Journ. Ac. Nat. ScL Phil. iii. p. 150 (1855) yHarger, 
Rep. U.S. Fish Com. pt. i. p. 569, 'pi. v. fig. 23 (18'74) ; id. Pr. If.S. Nat. 
Mus. ii. p. 160 (1879), vi. Isopoda, p. 343, pi. v. figs. 24-26 (1880) ; 
Verrill, Am. Journ. of Sci. ^-Arts, vil pp. 131, 135 (1874) ; id. Pr. 
Amer. Assoc, pp. 369, 3/1, 373 (1874) ; id. Mep. L\S. Fisk Com. pt i. 
p. 316 (1874) ; WMteaves,Am. Journ. of Sci. Arts (ser. 3) vii. p. 217 ' 
',(■1874) ; id. Further Dredging G. St. Lawrence, p. IS (18/4). 
tidotea' tricuspis, DeKay, Zool. New York Fauna, Cr. p. 42, pL !x. 
', fig. 35 '(1844)/ ■ 

? Idotea 'brevicauda,I}aM<af, Am. Journ. of Sc. Sf Arts (ser. 2) viii. p. 426 
(1849) i'id. 'U.S.'E.vpl. Exp.xxv. ■{Cr.A.} p. 702, pLxlvi.'fig.d (1853). 
? Idotea Slabberii, Bos, Bijd. Cr. Hedrioph. Nederl pp. .36,, 69, pi. i. 
figs, 12, 13(1874)., 

Motez h^Atkd,, JJeinert, Nat. Tid$skr..xl,p. 81 (1877)^'. ' 
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Body smootli, moderately convex, and not tiibercnlated or 
rugose. Head with the antero-lateral angles very little promi- 
nent and rounded, the anterior margin very sligbtly emarginate. 
First thoracic segment with the antero-lateral lobes subacute 
and not quite reaching to the eyes. Postabdomen about equalling 
in length the five preceding thoracic segments ; terminal segment 
with the sides straight and slightly convergent to the distal 
extremity, which is usually more or less tridentate, with the 
postero-lateral lobes (or lateral teetli) rounded and much less 
prominent than the median tooth, which is ohtiise; there are 
usually more or less marked indications of a median keel on the 
dorsal surface of tbe segment. In other, even adult, examples 
there are no indications of any except the median tooth. Eyes 
small. Autenniiles with the basal joint little dilated, not reach- 
ing beyond the penultimate joint of the peduncle of the antennae 
in the adult. Antennae, when retracted, about reaching to the 
posterior margin of the fourth thoracic segment, with the last 
peduncular joint a little longer than the preceding ; flagellum 
with not more than 20 joints, and usually about 16 in the 
adult. Legs slender 5 epimera of second to fourth segments 
more or less ohlong and reaching to the posterior margin of the 
segment, those of sixth and seventh segments with the postero- 
lateral angles acute. Posterior plates of the operculum sub- 
oblong, longer than broad in the adult. Coloiu’ very variable. 
Length of an adult male does not usually exceed 1 |- inch 
(80millim.), breadth rather more than | inch (9 millim.). 

The variability of /. marina in regard to its colour, markings, 
and the length and number of articulations in tbe antennse, which 
are generally shorter in the young individual, has been commented 
on by Messrs. S. Bate and ‘Westwood, Parfitt, anci other authors. 
The younger examples, in their more convex and narrower body, 
shorter antennse., and obsolete postero-lateral teeth of the terminal 
segment, are generally, of .the forni' designated' by Leach I. felagiea, 
"...The largest, example, in Ahe Museum collection' (a male from the 
Shetlands) is nearly inch in length ; in it the antennules do not 

reach to the end of the antepenultimate joint of the antennae, and 
.'.' the median po.sterior. tooth of th'.e terminal segment is prominent 
'■ ''and. elongated".,'',.' , 'In , most of the ''Mediterranean .examples I have' 
„.se.en..'the'. median , 'posterior,.' tooth of the terminal postabdominal' 
... 'segment, i'S' very '..'Stet,. ,^ .some ..almost obsolete. '. , These . 'may be ■ 
' " ', '..'designated var. Audouin. , It may be convenient to xetain 



MB. E. J. MIEES OIS THE IBOTEIBiE, 


,29 


tlie name var. Leacli, for that varietj or condition of 

tMs species in wliicli tlie postero-Iateral teetli are absent and 
the postero-Iateral angles rounded W to the terminal tooth 
or cusp. 

The range of this species, as far as ascertained, extends through- 
out the Mediterranean and Black and Caspian Seas, along the 
western coasts of Europe northward to Great Britain (Shet- 
lands); it occurs also ■ on the shores of the ISTetheriands, in the 
German Ocean and Baltic, on the Scandinariaii and Finlandic 
coasts, on the eastern coast of I^orth America, from I^ova Scotia 
and the Gulf of St. Lawrence southward, at least as flir as Egg 
Harbour (Harger). It occurs on the Soutli-American coast at 
Desterro and Eio Janeiro in Brazil. Its range on that coast in 
a southerly direction is as yet unascertained ; but the occurrence 
of specimens, which to ail appearance are not specifically dis- 
tinct, on' the; Hew-Zealand coasts points to the probability of its 
passing southward until it reaches the Antarctic o,r Southern 
circumpolar area of distribution. Scarcely explicable by our 
present theories of the distribution of the recent Crustacea is 
the fact of its occurrence in the Eed Sea, and possibly at Java* 

It may be that a more attentive examination of a larger series 
than I have had at my disposal would reveal the existence of 
several distinct geographical subspecies or races ; but it is certain 
that even if this be so, they must pass into one another by almost 
imperceptible gradations, and. I have thought it better (on the 
principle of admitting, as far as possible, none but well-defined 
species into the present revision), to finite all at present under 
one specific 'designation. 

The Britisli-Museum collection includes, a large number,' of 
specimens from various parts of the British' coasts, England ..and 
Scotland (Colonel Montagu and Dr. Leach), ETorthumberiancl 
(purchased), Weymouth, a young example (Dr. Gray),'CoriLwMi 
,(D. W. Mitchell and W. P. Cocks), Cardiff (E. Drane), and 
Dalkey So'Und,, ' Ireland (Dr. Hinahan), Bell 'Eock ■' (Dr.,,' Leach, 
types of/, pelapca), and Beerhaven (Sir P. Egerton). All of 
.the' above,,are preserved dry.-' Two fine io,ales from the Shetland 
Islands (E. Mac Andrew),' one. from 'Anstis’s 'Cove, - Torquay 
(Eev. T. E. E. Stebbing),'-and' two from Vineyard Sound, Massa- 
cliusett.s, presented' by the Smithsonian Institution (as J. irromta\ 
and collected 'by, the U*S. ;Eish ' Commission, . are .preserved in 
spirits. ' . '■ ■■ ' / 
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'There are also dried specimens from Genoa and Sicily (Old 
Ooliection), three of imknown locality collected during the Yoyage 
of H3I.S. ^ Herald,’ and two from Egg Harbour, United States 
(T. Say), designated J. irmmta*^ one also from Picton, Hova Scotia, 
to which White applied the name of I, omjimh. 

In the fine series preseryed in spirit in the Paris colleetion 
are the type specimens of the Idotea trimspidata of Desmarest, 
from La Eoclielle, and of Milne-Edwards, from Oran. The former 
well represents what may be considered the typical condition of 
the species, in which the median lobe of the distal end of the 
terminal segment is considerably more prominent than the 
lateral ones, which yet are distinct, and the body is o£ somewhat 
oblong~o?al shape. 

In this collection there are specimens from Iceland (Cape Ee- 
search), Boliiislan (Malm), Dublin (Ennahan), the Channel, Bona 
on the Algerian Coast (M. Lucas and M. Letonrneux) . Erom the 
latter locality a large series of specimens show great Tariation in 
the purplish markings of the body, but very little in the form of 
the terminal segment, in w'bich the median tooth of the posterior 
margin is vexy short ; the same is true of the very numerous 
series from' the Channel. 

I have also had under my examination the types (all more or 
less imperfect) of Idotea Iremcomis^ M. -Edwards, from Australia 
(*^ Baie des cliiens inarins/’ M. Ereycinet), and cannot regard 
them' as specifically distinct ■ from J. marina. The differences 
mentioned by Milne-Edwards in his description cannot be con- 
sidered of specific importance, in view of the great degree of 
variability now ascertained to exist in European specimens of 
this species. 

A male from the Eed Sea (M.. 'Clot-Bey) is of large size, with 
largely-developed posterior epimera, and terminal segment with 
a prominent median tooth. ' Another fi'om' JaTa (Exp. dela'^Uhev- 
rette ’) is in fragmentary condition, hut probably belongs ■ to this 
.species. . Three specimens (male and two females) are in the 
colleetion from Brazil, ' Desterro (Dr. E. Miiller), which closely 
resemble, ''except for their pale colour, specimens from the Medi- 
terranean ■ and Briti'sli Channel, and a male from Hew Zealand " 
(M. 'Petit).; also a female from the" Atlantic 'Ocean' (M. A.,Bdwards) 
designated 'L 

In' the .Linnean Cabinet at the' rooms of the Linnean' Society 
in 'B'Urlittgton Ho'ii'SO' is, a specimen which bears the^ name “ maH- 
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in "wliat is undoubtedly Linnseus’s handwriting Hence 
I haTe little hesitation in citing his name for this species. Latreille 
and Lamarck apparently confounded two distinct species under 
the name /. marina. 

The Idoteci hreviccmch^ Bana, from Eio de Janeiro, I bcdieYe to 
be synonymous wdtli I, marina, although, in the remarks following 
the specific description, the author says, Like the front, the 
centre of , the caudal margin is apiciilated’ According to the 
specific description, howeyer, and the figure, the front is truncated, 
without any median prominence. 

The small example figured by Bana (pi. xlvi. fig. 5) as possibly 
the young of this species is designated above I. Danai, 

The species designated I, triciis^idafa by Catta, Ann. Sci. Jfat. 
(ser. 6) iii. p. 31 (1876), appears, from the description of the 
terminal segment, not to be referable to J. marhm. It may 
perhaps be i". metalUea, Bose. .■ 

Idotm Sldbherii^ 'Bos {t. e.% is, according to its author, only 
distinguished by its more oblong form and relatively shorter 
anteniue ; the figure, which is a mere outline sketch, is obviously 
inaccurate as regards the segmentation of the postabdomen and 
the form of the epimera. It appears to represent var. pehgim, 

InOTEA MABIKA, var. PHOSPHOHEA. 

Idotea oxyura, White {ined,). 

Idotea phospborea, Harger, Rep. U.S, Fish Commission, i. p. ,561) 
(18/4), vi. p. 347, pi. ,v. figs. SZ-'SP'dSSO) ; id, Proo, U.S. Nat, Mus, 
ii. p. 160;(1B79)|, Vernll, Am, Journ, Sci, 4" Arts, (ser. 3) vii. pp. 43, 
45, 131 (1874) id. Rep, U.S, Fish Commiss, i,,p. 316 (1874); 
eaves. Am. Journ,' Sci. (|* Arts, (ser. 3) vii. p.'2I8' (1874) , .id. Further 
Dredging G. SL Lawrence, -p. 15 {lS74y^ 

This variety (or possible species)' is nearly allied' to I,, marina, 
but may be distinguished by its rougher and more fuberciilate 
body, and generally by its more, acute terminal' |}ostabdominal ■ 
segment, wLicb, in tbe specimens I have' seen (and in Harger’s 
"figure), is rounded off at the distal end to tbe median' term,inal 
tooth, which, ps somewhat p.ro.duced. . The epimeral sutures of 
the second 'and ' third thora'cic segments do not completely "cross 
the segment, but 'allow ".the rounded postero-iateral lobes of these 
segments' to'forin,'a part'.of the, lateral' margin. 'Length about 1 
inch' (25 mm., Harger), 'breadth rath'er''more' than | inch (7 mm.). 
:Tke label 'has be'en, ' pronounced ■ to ' be . 'in , the: handwriting of ■ IiinnK.ns, by, . 
' Dr. '.Ew'aH Ahrling of'Arboga,,' Sweden, a gentleman W'eli 'versed in al matters 
concerning the,, MSS. 'and' 'Correspondence o,fIinn^n&. ,■ 
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As \Ye learn from Mr. Harger’s Eeport, it is fouiid associated 
witli tlie last among rocks and weed along tlie entire coast of 
New England, and extends northward to Halifax, Nova Scotia.., 
and the Gulf of St. Lawrence. It appears to have a more northern 
range on that coast than J. ^narina. The colour is very varied, 
but never of the striped pattern so common in L marina. 

To this from belong two out of three specimens from Pictou, 
Nova Scotia (Lieut. Eedman), in the collection of the British 
Museum, to -which 'White applied the MS. name of Z oa'pira. 
The third specimen I refer to L marina* Nearly allied as the 
two forms undoubtedly are, the character of the epimera, with 
the other distinctions mentioned, apparently suffice to distiiigiiisli 
them, at least as varieties. 

There appears to he no sufficient reason to distinguish Idotea 
fframi'Iosa of E-athke (Beitr. Paima Norwegens, in Nov. Act. Nat. 
Curiosorum,xx. p. 23, 1843), from Christiansund and Brontheim, 
from the American 1. ^Jiosj^Jiorea. Eathke’s specimens scarcely 
differ (according to his description), except in their shorter an- 
tennte and colour, characters of little value. His specimens were 
of small size (6 lines), but have a granular carapace, and the form 
of the terminal postabdominal segment is similar. As, however, 
the form of the epimera is not mentioned, I retain for the pre- 
sent Harger’s name for the specimen from Nova Scotia in the 
Museum collection. 

Idotea. ochotehsis. (Plate I. ffgs. 8-10.) 

Idotea ochotensis, Brandi^ in Middendorff^s Sihirisclie Reise, ii. Cn 
p. 145, pi. vi. fig. 33 (1851). 

In this species the body is elongated, raised like a keel in the 
middle of the line, sloping, smooth, and naked on the sides. The 
anterior frontal margin is deeply emarginate and compressed 
posteriorly ; antero-lateral lobes very conspicuous, arcuated, bent 
downward and forward, so' as wholly to cover the basal antennal 
joint. All the thoracic segments broad on the sides, very straight- 
edged, with their posterior and inferior angles more or less right 
angles. Postahdomen composed of three distinct segments, the 
terminal segment much elongated, quadrangulate, with straight 
lateral margins ; posterior margin with a triangulate" tooth-like 
■process, which '.gives' out a keel that .extends .along ''the, whole 
"length" of the .dorsal surface of ■ the -segment in the median ' -line. 
Eyes smaBi.'..- .Antenmdes '-short,, not reaching - to- 'the-- end. of the 
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third joint of the peduncle of the antenna?. Aiitenii^e, when re~ 
tractedy reaching to about the posterior niargin of the fourth 
thoracic segment ; flagellum about lo-jointed and shorter than 
the peduncle. Epimera of the second to fourth thoracic seg- 
ments occupying scarcely more than the anterior half of their 
lateral margins, of the flfth and sixth segments about three 
quarters, and of the seventh segment the whole of the lateral 
margins. Colour very variable ; back reddish brown or olive- 
green, often with yellow clouded or dot-like markings, or even 
with a yellowish stripe on the back. 

This species wms obtained by Middendorffin the Sea of Ochotsk, 
and by Wosnesensky in Awatscha Eay. Its I'ange, as far as 
ascertained, extends along the eastern coast of Asia northward 
from the Sea of Japan, and along the west coast of jN^. America 
southward to British Columbia, and Yancouver Island. 

A fine male in the British-Miiseum collection, length nearly 1| 
inch (43 mm.), preserved in spirits, and collected by Capt, St. John 
off the ks.E. of Tedo Island (J. Gwyii Jeffreys), differs from 
BrandCs figure of I, ocliotensis only in its relatively longer and 
slenderer body and somewhat shorter antennse, which, -when re- 
tracted, would not reach to tbe posterior margin of the fourth 
thoracic segment, hut whose peduncular joints are longer than in 
BrandCs figure the flagellum is 13- jointed. 

On the other hand, a male of smaller size, in spirit, from 
British Columbia ( J. K. Lord), length about inch (28 inm.), 
nmcli more, nearly resembles Brandt’s figures i.n these par- 
ticulars^ but . the keel- like elevation of -the median dorsal line 
of the thorax is obsolete; the flageiluin of the antennm is 18- 
jointed. 

In a small example (in spirit), leiigtJi nearly | inch (18 mm.), 
obtained at Yancouver Island (Boundary Commission), the ;an- 
tennoe are yet longer, reaching beyond the posterior margin of 
tbe fi.flh. thoracic segment the' fiagelkmi longer' than the peduncle 
'and Ifi-jointed, |he dorsal keel of the thorax and terminal seg- 
ment is obsolete, and the tooth at its^ distal extremity, which is 
veiy prominent in ..the large male from Japan, but less: so, 'in the 
specimen next referred .to, .is in this quite obscurely ' defined.. 
Having regard to the. marked Tariati.o,n.s which 'exist between the 
adult and young of seme' 'other, species, (e.g. J. marimi)^ I wflll 
refer all three specimens, 'provisionally at least, to Z aclmtemk', 
rather than incur the, possibility' .of further complicating the syno'-, 
nymicai references '.in tbis' genus, by iinnecessaiy, specific names. . 

' (LiHijf.;jouEK.-“Zoonoax,'Ton. xTi. ; ,3.. ', 
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la Braadt's figure and in the British-Columbiaa examples the 
postabdomen about equals the last four thoracic segments in 
length. In the Japanese example the postabdomen about equals 
3^ segments. 

In the collection of the Paris Museum is a male (Mus. St. Peters- 
burg) that agrees very nearly with the above description, but the 
keel on the terminal segment is partially obsolete, antennm 14- 
15-joiiited ; in two males from the Amur (M. A. Edwards) the 
keel is obsolete and the flagellum (only one perfect) ll-joiiited. 
A line male without locality (Exped. de la Yeiius, M. Keboiix) 
has no trace of a dorsal keel, and has a 12 -jointed antennal fla- 
gellum. 

The Idotea rectilinea of Lockington (Proc. Oal. Acad. Sci. vii. 
pt. i. p, 36, 1877) is described as having the body slender, all 
the thoracic segments equal in length and width. Fostabdomen 
rectilinear, nearly as wide as the thorax, with the first two seg- 
ments distinct ; its total length about equal to that of the last 
three thoracic segments'; its posterior extremity obtusely pointed. 
Antennae long ; peduncle equal in length to the three first seg- 
ments of the body ; flagellum broken in both specimeiiB. Colour 
variable : one dried specimen almost entirely black, the other w ith 
a black line down centre of bod}^, the rest of which is yellowish. 
Length 0*80 inch, width 0*17 inch. 

Loc* San Diego. 

Nothing is stated concerning the epimera ; but, as far as the 
description goes, this species is scarcely to be distinguished from 
the foregoing. 

Idotea iteotoha. 

Idotea urotoma, Sfimpsofh Pr, Ac. Nat, SeL Phih pi, ,155 (1864).: ;/:' 

According to Stimpson, this has ■ the bo'dy nearly linear, nearly' 
five times as long as broad, broadest at the sixth thoracic segment. 
Postabdomen consisting of three joints, with the partial separa- 
tion of a fourth, ' subrect angular, 'with convex ■" extremities, and 
scarcely less 'broad' at its ''truncate posterior extremity than at the 
anterior.. The posterior extremity is' peculiar in shape, the angle 
on either side projeeting strongly, and separated by a tooth from 
''theiConve,x'' or subtriangulaf middle 'portion, which bears a' , 'small 
" tooth ,at the middle, ' Antennm a little more than half' as''' long;, 'as 
the body; last two joints of the peduncle snbeqnal ; flagellum 
a little shorter than "the peduncle 'and 'lG-]ointed. t' 'ThO'ra',C''ic legs 
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slender. Opercniar valYes large, nearly covering the entire mider- 
sicle of the postabdomen. Length of body 0‘75 inch, greatest 
breadth 0'17 ; length of posfcabdoineu 0‘20 inch. 

Mah, Paget Sound (Stiinpson). 

I have seen no specimens having the peculiar form of the 
terminal postabdominal segment as described above. In other 
particulars this species appears to be allied to J. ooJwtensis, 

IdOTEA ? OEACILLIMA. 

Steiiosoma gracillimiim, Danttf Pr. Acad, Nat. Sei. Phiiad. vii. p. 175 
(1854); Stm2)son, Bost. Joiirn. Nat. Hist. vi. p. 505 (1857). 

Has, according to Prof. Dana, an extremely slender filiform 
body, with the thoracic segments for the most part subqiiadrate ; 
head quadrate. Postabdoinen linear, truncated at apex, JL 
jointed, third segment marked on each side wdtli a suture. ' Aii- 
tenuje a little shorter than half the body, with the fiagelluai 10- 
12-jointed, shorter than the peduncle, naked. Legs very short, 
subequal. Length lines. 

Loc. California (Dr. J. LeConte). 

This species is vei’y briefiy described ; but I liave seen no 
specimens which can be referred to it. 

InOTEA METALLIC A. 

Idotea metallica, Bose, Hist. Nat. Crust, ii. p, 1/9, j)i. xv. %, 6 (1802 ) ; 
Lair. Hist. Nat. Cr. et Ins. vi. p. 373 (1803). 

? Idotea atrata, Costa, Fauna del R. Napoli, Cr. pi. xi. fig. 3 ( 1838 ); Hope, 

/ Cat Cr.Italp. 26(1^^ 

' , Idotea rugosa, M.-Mdw. Hist Nat. Crust, iii.'p. 13! (1840). 

? Idotea peloponesiaca, Rou^, Cr. de la Mediterranee, pL xxx. figs. 10, 
12 (1830); Hope, Cat. Or. ItaL p. 26 (1851). 

Idotea robnsta, Kroijer, Naiurhist. Tidsskr. (ser. 2) ii. p.. 108 (1846); 
id.Voij, en Smiul, Crust, pi. xxvi. fig, 3; RemJmrdi,Forteg. oaer Grim-, 
lands Krebsdyr, p. 35 (1857); Stimpsoiij Pr.Ac. Nat SeL p. 133 
(1863) ; Ferrill, Am. Journ. Sol Arts, ii. p. 360 (IS/l) ; id Fep. 

( ' U.S. Fisk Conmiss. i. p. 439 (18/4) ; Harper, same Report, i. p. 569, 
.pLv/fig, 24.(1874); Proe. U.S. Nat Mus. ii. p. 160 (1879); Rep. 
U.S.Fisk Commiss. vl p. '349, pi. vi., figs.. 30-32 (1880); 'Lutkeii, 
List of Crust, of Greenland, in AtcUg Mamiatp, 150, footnote (1875)7 

Idotea compacta, ' W"Mte, List Crust. Brit Mm. p. 95 (1847). 

■ '? Idotea, algirica, Lmas, Anim, urtic. m Bsepl. Sci. Atgerie, i. Cr. 

' 'p. 61, pi. ,v.i, fig, 2 (1849)'; Heller, Verh. '.zool.^bot GeseliscL mm, 
.xvi. pp. ./27j /2S (1,866)'; Stalio, Att» Istit Wenet. (ser. 5) iii p, 13.53 
; (1876-77),. '■ 

' m '.b 
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Idotea argeiiteaj Dana, Amer. Joum. of Sci. 4’ Arts, (ser. 2) viii. p. 426 
(1849); id U,S, JEscplor. Exped, Crust, xiv. p. 698, pi. xl?i. fig, 1 (1853); 
Miers, Cat. Neto-Zealcmd Crust, p. 92 (1868). 

Idotea anniilata, Dana, Arne?'. Joiirn. of Sci, A?'ts, (ser. 2) viii. 
p. 426 (1849); id U.S. Explor. Exped. xiv. Crust, p. 701, pi. xlvi. 
fig. 3 (1853); Ciimingliam, Trans. Linn. Soc. xxvii. p. 4.99 (1871) ; 
nec Miers, P?' 00 . Zool. Soc. p. 76 (1881). 

This species is oblong-oval, moderately convex, the somewhat 
projecting epimera iisaally giving, in the adult, a serrated 
appearance to the sides of tbe thorax. The head is transverse, 
with the anterior margin slightly concave ; the antero-lateral 
angles rounded and but little prominent; near the posterior 
margin of the head is a deeply impressed arcuated transverse 
furrow. The surface of the body is more or less rugose ; the 
lateral sutures on the dorsal surface of the postabdoinen posterior 
to the second segment are strongly marked, nearly straight, and 
directed obliquely upward toward the middle line of the body ; 
the terminal segment is convex, nearly oblong, rounded at the 
postero-lateral angles; posterior margin square -truncated, or very 
slightly excavated, or with a very obscure median denticle. 
The eyes are large and prominent. The terminal joint of the 
peduncle of the antennm longer than the preceding; the fla- 
gellum short, usually 7-10-jointed. The epimera are well deve- 
loped, with the postero-lateral angles subacute and usually some- 
what projecting in the adult ; the basal plate of the opercular 
valves is oblong, with parallel sides; the terminal plate nearly 
square, but rounded ofiT at its externo-distal angle. Tlie length 
of an adult male may exceed 1 inch (28 millim., Harger) ; bnt 
the majority of the specimens in the Museum collection do not 
exceed I incli (17 iiiiliim.). 

The colour, according to Harger, is bright blue or green when 
alive, becoming darker and duller in alcohol, without the markings 
of the other species, but often with metallic reflections. In by 
far the greater number of speeunens that I have seen, wlietlier 
preserved dry or iii spirit, the lateral margins of the epimera are 
paler,' and there is a more or less distinct transverse band of pale 
colour on the posterior margin of the terminal segment. 

: The robust antennm, large eyes, rugose thoracic segments, , and 
square-truncated terminal postabdominal segment will always 
di'stinguish this species from varieties of Idotea » 2 «rm«'wltli the 
lobes , of .the',, terminal segment obsolete'. ,, 

;,;;'ThiS' is ', apparently a ' very, common and almost : cosmopolitan' 
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pelagic species, occurring probably everywhere, except in Arctic 
and Antarctic latitudes. Specimens from the open sea, but 
witlioiit indication of locality, are in the Museum collection, 
obtained during tlie voyages of H.M.SS. ^ Herald ’ and ^ Battle- 
snalie,^ &c , ; three males and two females in spirit from the H. 
Atlantic, lat. 55^ 49' E"., long. 16° 44' W. (* Yalorous ’’ Exped., as 
J. rohisfa) ; from the E. Atlantic, kt. 20° E., long. 22'^ 53' W., 
an adult male and four smaller specimens, and lat. 31° 30^ E., 
long. 23° 0' Y"., an adult male, female with ova, and young, both 
obtained from the towing-net and preserved in spirit ; a young 
example, in spirit, from the Mediterranean ; an adult male and 
two females, in spirit, from the Atlantic (Capt. pJ. B. Godfrey); 
two males, in spirit, froni'Yiiieyard Sound, Massachusetts (IJ.S. 
Fish Commiss., as L rohisfa) ; a male and two females from lY 
Africa (Bewsher) ; a series of specimens irom the South Atlantic, 
lat. 34° 43^ S., long. 4" W., and iat. 35° 21' S., long. p35° 22' W„ 
preserved dry, and collected by J. MacGillivray (II.M.S.pEattle- 
siiake’): several specimens, in spirit-, collected between Monte 
Yideo and the Straits of Magellan (Dr. E. 0, Ciinninghain, 
as L anmdatd ) ; a series of specimens, in spirit, from the 
S. Pacific, lat. 25° 18' S., long. 17S° 54' (H.M.S. ^ Herald/ as 

I. ^elagica ) : three' specimens (preserved dry) from Gape Byron, 
E. S. Y^'ales (collected by J. MacGilluTay, H.M.S. ^Battle- 
snake ’), and one, dry, from' Borneo (Admiralty), designated by 
White as J. compactay besides others, whose locality has either 
never been recorded or has been lost.-' 

It is rem-arka'ble that, no. specim-en should (so far as I am aware) 
have as yet been recorded 'from the British coasts. 

I have observed considerable variation in. the degree of promi- 
nence of the epimera and in the width of the thoracic 'segments. 
Ill some, even adult, examples the epimera do not- project at 
all, and the serrated appearance of the sides of the thorax is lost. 
The- younger 'individuals are ' generally narrower, with the sides 
iiio,re nearly parallel. 

I think' that the I. peloponesiaea nf Eoux is to be, referred to 
this species rather than to E emarginafa, •where M’. ' Eoux, and 
S. Bate aiid.YMstwood place it, on account of the prom,iiient eyes, 
serrated lateral margins of the thorax, and , the 'coloration.' The 
terminal segment is deS'Crihed'.as convex and trimeated, although, 
represented as 'slightly emarginated. ■■ G,iierin,-Exp.deMoree,Gr'. 
p.-'49 (1832), adds no information 'about this species. - '- 
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In the large series in the collection of the Paris Museum the 
following are of interest on accoimfc of the locality : — specimens 
of both sexes from Algiers (M. Lncas), and designated Idotea 
alfirica, Lucas ; the type specimens of I. rugmiy M.-Edw., from 
the open sea, Indian Ocean, and other specimens from Samatra 
(M. Bourdes), designated I, nigo%ci\ one of these measures 1-J- incli 
(80 mm.) in length : also examples from St. Helena (Dussiimier) ; 
Teneriffe (Qiioy & Gaiinard), small and of pale colour ; a fine 
series from the Cape of Good Hope, and four specimens from 
Port Jachson (M. Preycinet), &c. 

In the specimens designated J. ctlgirica by Lucas the body is 
not pubescent, and the lateral serratnres caused by the projecting 
epimera, altlioiigli strongly marked, are not so prominent as in 
Lucas’s figure. Dr. Heller notes the occnrrence of this species, 
but rarely, at Lesina. 

Idotea hremcornu of Eathke, nec Edw., ‘^Beitr, zur Eauna Hor- 
wegens,” in Hova Acta Acad. Cses. Hat. Curiosonim, xx, p. 24 
(1848), from Cliristiansund, is described too briefly for me to be 
certain of its systematic position. The eyes are very large and 
black ; th e antennae have a 7 -8-jointed flagellum and are altogether 
Tery thick, and reach, at farthest, to the second thoracic segment; 
the postabdomen is in its posterior portion not so much ridged as 
very bluntly angiilated; it is rounded at the end, with only very 
feeble indications of a median apical point ; moreover the post- 
abdomen is short, compressed, and but little narrowed towards its 
apex. The legs are short and thick, yet the posterior pair reaches, 
because of the sinallness of the postabdomen, a little beyond it, 
w'hieh is not usual in the genus Idotea, Colour olive-green, in 
some specimens approaching black, in others yellow ; no motfclings 
were noticed. Length of a male not exceeding 7| lines ; female 
much smaller. 

It is not improbably identical with L metalUca, 

' Idotea 3!ktA.E-GAEITACEAv 

Idotea margaritacea, Da»a, Z7.6'. Ewplor. Ewped. xiv. Crust, p. 700, 
) pi slvi. fig. 2 (1853)VM*er5, Cat. Wm-Zeal Crust, p. 92 (1876). 

is apparently very closely allied to the preceding species, and 
should perhaps not be regarded as distinct from it. Dana, how- 
ever, describes the front as 3-toothed, the three teeth very low, 
one occupying either angle, and the third, which is less distinct, 
,ihe middle .of the, front,; the outer are subacute, ;ancl the spaces 
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laetween low-eoiicave ; tlie body is not quite as much narrowed 'be» 
liindj and the flagellum of the outer antennse lias hut four or fiye 
joints. It was obtained between Australia and Southern I^ew 
Zealand, five hundred miles fr.om Port Jackson, S, Wales. 

I have never observed any specimens of I. metallica with a 
tridentate front. 

Idotea etjstulata. 

Arinida piistiilata, RLsso^ Hist. Nat, Eiir, 7nerid. v. p. 110 (1826). 

This species is apparently allied to I, metallica and Z oclioiemis. 
It is described as follows : — “ Body of a deep bluish grey, with all 
the segments acute on the sides ; head pustulated; eyes black : 
tlie first four joints of tlie antenna^- elongated, the fifth longer, the 
otliers very sliort ; the four joints of the antennules as long as the 
twm first antennal joints; ^palpi’ pectinated;, legs somewhat 
roughened',; segments of postabdomen narrowr, the last carinated, 
almost truncated at apex.” ■ Length about 1 inch (25 niiiiim.), 
breadth rather more than i inch (7 iniliim.). 

It is apparently distinguished from J. metallica by the longer 
peduncular joints of the antennae and the earinated terminal 
segment, -wherein it resembles I. ocJioiensis ; but whether it be 
really distinct could only be determined by examination of ■ spe- 
cimens, It is probably the species referred to by Hope (Cat. 
Crust. Ital. p. 26, 1851), 'witliout description, under the designn^ 
tion Armuia 2 M 0 wUdaf ay 'Risso, 

? Idotea LACusTBis. (Plate I. figs. 11 ,12.) 

Idotea laeustxis, Tkomson, Trans. New^ZeaL Insf.m. p. 250 (1870). . 

Is described by llr. Thomson as having the body narrow- 
elliptical, little more than t-vrice as lo,ng as broad ; front of head 
excavated, not toothed ; first segment of thorax somewhat longer 
than those succeeding, which are subequal ; postabdomeu' three- 
jointed, terminal joint '(formed of three eoalescent segments) 
hardly narrowing to the rounded extremity;, antennules not 
half , as ' long as .the base of .the antenn.a% 4-Join ted, joints sub- 
equal;' anteiniffi one third as long as .the body ; fiagelluin 9-11- 
jointed, with a dense, fringe of very short set® , on. the outer 
margin ; epimera, .nearly' square, the last 'three 'slightly pro.'duced 
posteriorly'.' Colour dark-grey "mottled, with brown, 'with a duller 
median liand extending from the head to, near the extremity of the 
pO'Stabdomen, Length J* inch. 
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Niiiiieroiis specimens were found intlie Tomahawk lagoon, near 
Diinediii (Prof. Hutton). They were creeping about under 
stones, and appeared to be feeding on the ova'i of a fish, probably 
Galaa'is, which was found abundantly in the same locality. It is 
chiefly remarkable, as Mr. Thomson points out, for its occurrence 
in fresh water, though whether it lives there permanently or only 
conies up when a very high tide renders communication with the 
lagoon possible, is uncertain. 

The freshwater bahitat is not peculiar to this species, since 
Prof. Loven has detected Glyptonofdis entomon in the Swedish 
lakes ((Efvers. Yetensk.-Akad. Eorhandl Stockholm, xviii. p. 286, 
1862.) 

In numerous females the incubatory pouch extended along the 
ivhole undersurface of the thorax. The young animals, taken out 
of this sac, have their bodies somewdiat elongated in shape, with 
all the segments developed and appendages present, hut liaving 
the outer antenna furnished with a flagellum of only one joint,- 
and a few, short setce. 

The figure is from specimens in the British-Museum collection 
from Port Henry, Straits of Magellan (Dr. E. P. Coppinger), 
that agree fairly w^eli with the above cleseription, but which 
I refer with much hesitation to I. laciistrh^ on account of the 
widely-remote locality at which they were obtained and their 
(probable) marine habitat. I at first (Proc. Zool. Soc. 18S1, 
p. 76) referred them with doubt to L anmdata^ Dana, a species 
that in this revision is regarded as synonymous with L metalUca, 
The colour in these specimens is of a uniform chestnut-brown, 
the front margin of the head very slightly excavated, and the 
flagella of the aiitennm 7~jointed. If distinct, they may be 
designated J. 

IdOTEA 'W’ oSB'ESElSrSHII. 

Idotea Wosnesenskii, Brandt^ in Middendorff^s Siblrisclie Reise, Zool. 
ii, Cr. p. 146 (1851); Bost. Joum. Nat. Hist. vi. p. 504 

(1857) ; S. Bate, in hordes Nat. in Brit. Cohmibia, ii. p. 281 (1866). 

Idotea birtipes. Bam, Cr. U.S. Ewpl. Mwp. ,xiv. (2) p. 704, pi. xlvl. 

' 6 (ISBS), nee M.-JEdwards. : ■ 

Idotea oregonensis, Dana, Pr, Acad. Nat Set. Phil. vii. p. 1/5 (1864). 

Idotea media (BamT), S: Batenin hordes Nat. in Brit, Columbia, ii. 

, V:' ^p.'282 (1866). 

, ' ,:,Ts'. 'characterized, , by its oblong-oval, convex body,/, which ' is; 
, relatively, shorter and broader than in J. ochotsmis^Mid is'witliout 
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a roeclian dorsal keel. Head nearly smootlij its antero- lateral 
angles rounded and not prominent, and its anterior margin very 
slightly siniiated or nearly straight, the impressed line near the 
posterior margin taintly marked or quite obsolete. The first 
thoracic segment has its antero-lateral angles anteriorly pro- 
duced and broadly rounded, the two following segments less 
distinctly so ; all the thoracic segments are of nearly equal length 
in the median dorsal line. The terminal postabdominal segment 
is convex, not If times as long as broad, bluntly rounded at its 
distal end, with a small blunt median terminal tooth, posterior to 
which is usually indicated a longitudinal median keel, which 
is prolonged backward for a short distance on the dorsal surfiice 
of the segment. Eyes small. Antennuies very short, not reaching 
to the distal end of the antepenultimate joint of the peduncle of 
the antennae. The antennse, when retracted, do not surpass the 
posterior margin of the third thoracic segment; the last two joints 
of the peduncle are short, subequal, each scarcely longer than the 
antepenultimate joint; flagellum 12— 14- jointed. Epimera of 
second to fourth thoracic segment narrow-linear and not reaching 
quite to the postero -lateral angles of these segments ; the epimera 
of the fifth to seventh thoracic segments become successively 
broader, and reach to the postero-lateral angles of the segments. 
The terminal joints of all the legs are usually armed with a 
small accessory claw; the terminal plates of the operculum are 
not oblong, but have their exterior margins regularly arcuated. 
Length of an adult male about 1| inch (82 miiiim.), breadth 
about. inch (11 millim,). 

This species ranges from the Sea of Ochotsk and Kamtchatka 
Sea, along the western coast of Horth America, to the coast of 
California. 

Specimens are in the British-Museum collection, preserved dry, 
from Yancouver's Island (J. K. Lord, as J. Wosnesenskii and 
I. medm), and in spirit (of both sexes) from Skedegate Bay, 
Queen Charlotte Island (purchased of' Dr. Brown) ; also a male 
from Eort Eupert,(Br. Brown), and three males from San Eran- 
dsco, California (W» H. Lockington, as I. Wosmmmhu), 

In the Paris collection is an, adult male of large size, ■ with very 
robust and liairy' legs, from XJnalaschka, ■ three, examples from 
California (with I, two small specimens, without 

locality, designated Loregonemui also a good series ' from the 
Gulf of . Georgia (A. Agassiz),. ■' ■ ■ , , 
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The Idotea media^ Dana (Pr. Acad. Nat. Sci. Pliilad, vii. p. 175, 
1857 ; Stimpson, Boston Journ. Nat. Hist. vi. p. 504, 1857), from 
California, is brieflj cliaracterized by Dana as allied to I. oregon- 
emis (=Z WosnesensMi\ but is a little narrower. Body smooth, 
with the sides slightly arcuated; postabdomen 1| times longer 
than broad, with the sides nearly parallel, distal end arcuate- 
truncate and apiculate in the middle. Antennge not longer than 
one third the body ; fiagellnm 10-12-jointed, scarcely shorter than 
the peduncle, nearly naked. Legs nearly naked. Length 10 lines. 

The postabdomeii is 3-jointed, with an additional suture on each 
side of the last segment, as in 1 . oregonensis. 

The description does not suffice to distinguish this species from 
1. WosnesenshU ; Stimpson merely adds that it is distinguished 
by its longer postabdomen. As nothing is said respecting the 
epimera, it may prove to be allied to or identical with the 
following. 

Idotea /Whitei. (Plate II. figs. 1-3.) 

Idotea Whitei, Stimpson, Proc. Ac. Nat. Sci. PhiL p. 155 (1864). 

Is, according to Stimpson, allied to J. Wosnemishii, but 
is very much more elongated, and only differs from J. media, 
Dana, ill its longer antennJB. It is described as slender, with 
the sides slightly convex; head large; antennae nearly twm 
thirds as long as the body, the flagellum equalling the peduncle 
in length and 16--18-jointed ; first thoracic segment short, less 
than two thirds as long as the second; postabdomeii segmented, 
as in J. Wosnesenslcii and other members of tbe group, half 
longer tlian broad, slightly narrowing posteriorly, with the 
extremity rounded, truncate, and bluntly acuminated at the 
middle ; legs moderately stout. Colour yellowish, minutely 
pimetate with dark grey. Length of body O' 81, length of post- 
abdomen 0^27 inch. The species inhabits Puget Sound. 

I refer here, with some hesitation, two males in the collection 
of the Paris Museum, received from California together with 
three specimens of I. WoBmsenshiL ' .They agree wdth Stimpson’s 
description' in. til eir more elongated body and the 16-lS-jointed 
flagellum of the antennm, and are further distinguished from 
tZ ' of the 'epimera of the .second to, 
fourth thoracic segments, wmich reach quite to the postero-latera 
. angles'" of the.se 'segments the epimera of the .second segment are. 
; '.broader, ' anfc,eriorly, and .the terminal, segment ■ more resemb'les that 
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of Z oeJiotensis^ being more angalated and leas rounded at tlie 
postero-lateral angles. The colour (of the spirit- specimens) is a 
purple-pinkj with markings of light yellow and darker brownish 
pink. Length of the largest example rather more than i inch 
(27 miilim.). 

It is possible that the examination of a larger series would 
demonstrate the necessity of uniting this species with L Wos- 
7i€sensMi, 


b. Terminal segment distmctlg emargmafe at its distal end. 

The species of this subsection may be distingiiisbecl as 
follo'ws : — « 

IJpimera hroad^ those of the second to fourth segments occupging 
the whole of the lateral margins* 

Oblong-oyate : terminal segment with the postero-lateral angle 
subacute. 1. J. einargimta (Eabr.). 

JEpmera of second to fourth thoracic segments occupying the 
anterior part of the lateral margm. 

Oblong-ovate : antenure not as long as the ceplialothorax ; 
terminal segment deeply emarginate, with acute postero-lateral 
angles. 2. Stimpson. 

Slender : antenna? robust, as long as the body (in the adult) ; 
terminal segment sometimes with a small median cusp, postero- 
lateral angles acute. 3. L linearis .(Linn,). 

Oblong-ovate : antennae not- as long as the ceplialothorax,; 
terminal segment very slightly emarginate, postero-lateral angles 
subacute. ' 4. J. M.-Edwv. 

0 m ^ot distinguishahle in a dorsal meia. 

Sub oblong: body dor sally carinated; terminal segment, deep! ¥■ 
emarginate, with acute postero-lateral angles. 

5. J. (Pallas). ■ 

InOTEA EMAEGIN'XTA. 

„'?Sq«illa marina, De Geer, M6n, Hist, des Im* viL p.'522, pi... xxxii, 
"figs. 11-14' (1778). . 

Cymothoa emarginata, Fdbr. Bnt. Syst. ii. p. 508,(17^13). '■ 

Idotea , emarginata, Fa5r. Ent. Syst* SuppL p. 303 (1798) ; Latr* Hist. 
iN'at. Cr*. et Ins. vi* p. 370 (1803) ; ■M.-Edw. Hist. Nat, Cr. iii. p. 130 
(1840); id. Cr.in Oiwier^s Rhgne Anim. [ed. 3), pL Ixix. fig. ,2';,' JVMte, 
List' Or. .Brit. Mas. p. '94 (1847 ) ;a‘Z. Gut. Brit. Cr.B.Bl. p. 65 
, (1850) .; id. Pop. Hist* Brit, Crust, p, 224 (1857) ; Hope, Cat* Cr, Jtal, 
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p. 26 (1851) ; KinaJian, Nat.. Hist. Rev., Pr. of Soc, vi. p. 84 (185.9) ; 
S. Bate J'Vesfw. Brit. Sessile-eyed Or. ii. p. 386^ fig. (1868) ; Brady 
Robertson, Ami. 4* Alag. Nat. Hist. (ser. 4) iii. p. 361 ; Parfitt, Rep. 
Devon Assoc, vi. p, 255 (18/3); Metzger, Jaliresh. der Commiss. z. 
■iviss. Untersuch. des deutschen Meeres, p. 285 (1875); Meinert, Nat. 
Tidsskr. (3 R.) xi. p. 82 (IS/?)? xii. p. 470 (1880); Sim, List Cr. 
Aberdeen, p. 11. 

? Idotea excisa^ Bose, Hist. Nat. des Crust, ii. p. 181 (1802). 

? Idotea marina, Latr. Hist. Nat. Cr. vi. p. 367, vii. pi. Iviii. fig, 5 
(1803-4) ; Lam. Hist Anim, sans Vert. \. p, 160 (1818), nec Linn. 

Idotea c&stmm, Leach, Linn. Trans, xi. p. 365 (1815); Desm. Consid. 
Cf.p. 289 (1825). 

The bod}^ is convex, oblong-oval, nearly smooth. Head with 
the anterior margin nearly straight, almost imperceptibly concave, 
its antero-lateral angles not at all prominent ; segments of the 
thorax of nearly equal length in the middle line of the back, the 
first segment with rounded or subacute antero-lateral lobes that 
reach to or nearly to the eyes ; postabdomeii longer than the four 
posterior thoracic segments, terminal segment convex above, with 
the lateral margins nearly straight and slightly convergent poste- 
riorly to the distal extremity, which has a rather broad and shallow 
emargination ; the postero-lateral angles of the terminal segment 
are rounded or subacute, never acute. Eyes small, black. Au- 
tenniiles usually not reaching to the distal end of the penultimate 
joint of the peduncle of the antennae, with tbeir basal joints 
moderately dilated. Antennce of moderate length, usually not 
reaching, wdien retracted, to the posterior margin of the fourth 
thoracic segment ; the terminal joint of the peduncle but little 
longer than the preceding; the flagellum 12-~20-jointecl. Epimera 
large and broadly developed ; those of the three or four posterior 
segments with the postero-lateral angles subacute. Opercular 
valves with the terminal plates nearly square, their distal ends 
slightly emarginated. The colour in dried or spirit-specimens is 
a more or less yellowish brown, the surface of the body being 
covered with minute dots which are not always visible. The 
largest specimen I have seen measures nearly IjA inch (35 
imilim.) in length, and its greatest breadth is nearly inch 
(11 inillim.) ; but adult examples are usually smaller. 

This species probably occurs, but (it would seem) locally, 
throughout the warmer and temperate seas of Europe. It 
' haS' been .recorded from the .Mediterranean, British, Panisli,' and 
Bouthem Scandinavian, coasts,; Heligoland, 
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THe Britisli-MEseiiiii collection contains specimens from various 
localities on tlie Britisli coasts (Col. Montagu and Dr. Leach) and 
a male from the Mediterranean , all preserved dry ; also two males 
from Boliusian (Dr. A. Mh Malm), preserved in vspirit. In the 
Paris collection also are two specimens from Boliusian (hialiii), 
and others without locality. 

Mr. Norman, in Messrs. Brady and Eobertsoii’s Eeport on 
dregding in the West of Ireland, in the Ann. & Mag. Nat. Hist, 
for 18695 above quoted, mentions the occurrence of tbe young of 
this species in extraordinary abundance among AIgm between 
Ardbear and Maiiniii Bays. 

In young individuals tbe body is relatively narrower, and the 
terminal iioteli is often shallower than in tbe adult. 

Tbe colour of the two small specimens obtained by Mr. Parfitt 
{t. e.) was deep chocolate or reddish brown, with a, row of white 
oeelli-Iike spots, along the dorsal ridge and, two or three white' 
blotches on the side ; posterior edge of the tail edged with white ; 
legs dark, and claws bright idnous red. 

I,DOTEA BESECATA. 

Idotea resecata, Simpson^ Most. Journ. Nat. Hist. vi. p. 64, pL xxii. 
fig. 7 (1857) > id. Proc. Bosf, Soc. Nat. Hist. p. 88 (1859). 

The body is convex along tbe middle line, with slight indi- 
cations of a median dorsal keel. Head (in the Museum examples) 
smooth above, 'with its anterior margin distinctly eiiiarginate ; 
first segment of the thorax with its antero-Iateral lobes broad 
and siibtruncated.; postabdomen slightly broader anteriorly, and 
equalling in length tbe four posterior thoracic ■ segments taken 
together, composed of three segments, "with lateral indications of 
a third, distal end of the terminal segment deeply emarginate, 
postero-lateral angles on each side prominent .and acute. , Eyes 
small. ' Antenniiles ' reaching to the distal end of the ante- 
penultimate segment, with their basal joints greatly expanded, 
'siiborbiculate. ' Antenna?,, when retracted, ■ reaching ' or' 'nearly 
, reaching do the fourth thoracic segment; peduncle rather stout, 
with the last joint ' adittle shorter than the penultimate' joint ; 
fi,agellum' slender, l 7 - 20 -jointed. Epi'inera, of the second to fourth ' 
segments (in ' the' Museum 'examples) linear, and occupying only' 
apart of the lateral margins', of the, fifth to' seventh segment's 
broader and occupying .the. whole, length of the lateral margins ; 
epimera of seventh .segment with ''postero-lateral angles acute. 

'. Terminal plates, of the operculum, quadrate. , Length of largest 
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example in the Museum collection 1 § inch (34 millim.), breadth 
nearly 5 inch (8 millini.). 

Sah. West coast of IST, America. Stimpson’s type n’as dredged in 
the Straits of Da Duca, opposite Eort Townsend (Capt. Mnrden). 

There are in the Britisli-Musenm collection two males, pre- 
served ill spirit, from the Grnlf of Georgia, near Orcas Island 
(Admiralty), and a small example, in spirit, from Yancoiiver 
Island (Boundary Commission), that I refer to this species. 

InOTEA HEGTTCA. 

Onisciis lieeticiiSj Pallas, SpiciL Zool. i, (fasc. 9) p. 61, ph iv. fig. 10 
(1772). 

Asellus liecticus, Olme?', EncycL Metlu iv. p. 255 (1789). 

Idotea hectica. Lair. Hist. Nat. Crust, et Ins. vi. p. 3/1 (1803) ; Lam. 
Hist, des Aniin. sans Vert. v. p. 160 (1818); ‘t M.-Edw. Hist. Nat. 
Crust. . iii. p. 133 (1840); id.lCr. in Regne Anim. de Cuv. pi. Ixix. fig. 1 ; 
White, List Cr. Brit. Mus, p. 95 (1847) ; Lucas, Anim. ai'tic. in 
EsspL Sci. Algerie, Cr. p. 62 (1849); Heller, Verhandl. zool.-hot. 
Yereins Wien, xvi. p. 727 (1866); Stalio, Att, Istit. Ve7iet. (ser. 5) 
iii. p. 1352 (1876-77). 

Idotea viridissima, Risso, Cr. des environs de Nice, p. 136, pi. iii. fig. 8 
(1816). 

Gonotus viridis, RafinesquB'-Schnaltz, Pricis des dec. Somiologiques, 
p. 26 (1814). 

Stenosoma liectieum, Dma. Cr. p. 291 (1825). 

Armida viridissima, Risso, Hist. Nat. Eur. meidd. v. p. 109 (1826). 

? Stenosoma viridiila, Costa, Cr. in Fauna del R. Napoli, |)L iv. fig. 7 
(1838); Hope, Cat. Cr. Ital. p. 26 (1851). 

?Stenosoma emginosa, Costa, t.c. pL iv. fig. 6 (1838); Hope, t. c. 
p. 26 (1851). 

Body elongated, narrow-oblong, but slightly narrowed towards 
the head, with a longitudinal median keel along the dorsal mar- 
gin, which is obsolete on the terminal postabdominal segment. 
Anterior margin of the head with a deep, almost semicircular 
excavation ; its anterodateral lobes (in a dorsal view) broad and 
obtuse. Thoracic segments (the first excepted) of nearly equal 
length, with their posterior margins sinuated, and their postero- 
lateral angles scarcely acute ; the first segment much shorter and 
deeply excavated anteriorly for the reception of the head. Post- 
abdomen (in the Museum examp>les) about equalling in lengtli 
the four posterior thoracic segments, with the first two segments 
quite distinct ; the terminal segment somewhat depressed above, 
.with a semicircMar' emargination at its distal end, and tbe postero- 



ITE. E. J. IflEES 02?" THE IHOTEIM. 


47 


lateral angles acute. Ejes veiy small, in tbe middle of tlie lateral 
iiiargins. xlnt ennui es very slender, scarcely surpassing tlie ante- 
penultimate peduncular joint of the anteim®, with their basal 
joints moderately dilated. Aiitenuie as long, or nearly as long, as 
the body without the postabdomen ; peduncle with the last two 
joints elongated and subequal ; fiagellum with 14-24 joints. 
Epiiiiera not evident in a dorsal view. All the legs very slender. 
Terminai plate of the opercular valves longer than broad, fom-- 
sided, with the posterior and outer angles rounded. The colour, 
according to M. Lucas, is a, hue green, laterally margined and 
iiiimitely punctiilated wnth reddish. Length nearly 1| inch 
(33 inillim.), breadth about |inch (7 millim.). 

This species inhabits the Mediterz’anean, but its range appa- 
rently is not confined to that region. 

A male is in the Museum collection, preserved in spirit, 
from S. Europe (P. B. Webb), and a female, dry, from Tripoli 
(T. Edtchie). 

In the Paris collection I have examined specimens (mostly 
females) from the Mediterranean (Eoux), which are the types of 
M.-Edwards’s description in the ^ Hist. Isat. des Criistaces,’ and 
which, like all others I have seen, have a 8-jointed postabdoiiien ; 
also a male from J^ice (M. Eisso), a considerable series of both 
sexes and different sizes from Algeria (M. Lucas), and others 
•without locality. There are also in the collection three specimens 
in somewhat imperfect condition from Bourbon (M. Breon), which 
I cannot distinguish specifically from J. Jieetica. 

PaUas’s types, it may be observed, were from the Atlantic. 

InOTEA XXXEAEIS. 

Ooisciis Imearis, Linn, Spt. Nat. (ed. xii.) p. 1060 (1766) ; Pemmty 
Brit JJooZ. iv. pi. sviii. fig. 2 (1777). ' 

? Asellus linearis, Olmer^ Encijol. Metli. iv. p. 254 (1/89)., 

Idotea trideiitata, Latr. Gen. Crust, et Ins. i. p. 64 (1806) ; Lam. Hist. 

. Anim. sans Vert, v. p. 160,(1818); Grube^AblL schiesisch. GeselUcIi. 

. ''mteri. p. 125,(1867}? 

Idotea' liecrica, Leachf Edinb. Ene^cl. Yii. p. 404, nec PaMas. 

' Stenosomalmeare, Lemh^ Linn. Trans. xi. p.,366 (1815); I)esm..Consid. 
Or. p. '299, ,pL xlvi. fig. 12 (1825); 'Gmrin, Eaepl. dam & ' Jforee, iii. 
Cr. p. 49 (1832) yBrulM in Webb Berthdat, Iks Canaries^ Cr. 
p. 18 (1836-44).' 

' Idotea linearis, . Lfifr. (pt.) Hist. Nat, Cr. et Im., vi, p. 371 (1803)'; 
M.-Edw. Hist. Nat. Cr* iii. p. 132 (1840)',; id./Cr. mRegm dnim. de 
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Cuvier (ed. S), pi. Ixix. fig. 3; Lucas, Anim. artic. in Expl. Set. 
Algerie, Cr, i. p. 61 (1849) ; White, List Cr. Brit. Mus. p. 94 (1847) ; 
id. Cat. Brit. Or. Brit. Mus. p. 66 (1850) j id. Pop. Hist. Brit. C^'ust. 
p. 224 (1854); Burgersdijk, Annotat. Crust, indigenis, p. 31 (1852); 
S. Bate Westwood, Brit. Sessile-eyed Or. ii. p. 388, fig. (1868); 
Metzger, HaturJi. Gesellsch.m Hannover, xx. p. 32 (1871) ; Jahresh. 
der Commiss. zii wiss. UntersiicJi. des deutschen Meeresin Kiel, p. 285 
(1875); Parfitt, Rep. Devon Assoc, p. 255 (1873); McIntosh, Ann. 
<5* Mag. Nat. Hist. (ser. 4) xiy. p. 274 (18/4) ; Marine Invert. St. 
Andrews, Cr. p. 151 (1875); Bos, Bijd. Crust. Hedrioph. Nederl. 
pp. 35; 71 (18/4) ; Iloek, Tijd. Nederl. DierJe. Vereenig. (deel 3); 
p. 42 (1876) ; Sim, List Cr. Aberdeen, p. 11. 

Idotea diodoH; Latr. Nouv. Diet. dHist. Nat. xvi. p. 105 (1817). 

Arniida bimargiiiata., Risso, Hist. Nat. Eur. merid. v. p. 109 (1826). 

Idotea sexlineata, Krbyer, Nat. Tidsskr. (2 R.) ii. p. 88 (1846); id. Atlas 
of Cr. in Gaimard^s Voy. en Scartd. pL xxvi. fig. 1 ; Meinert, Nat. 
Tidsskr. (3 R.) xi. p. 83 (1877)^ xii. p. 470 (1880). 

Onisciis (Idotea) entomon, Dalyell, Poioers of Creator, Cr. p. 229, 
pi. cxiii. fig. 10 (1851), Linn. 

The body is narrow oblong, almost linear. The head has its 
anterior margin strongly excavated and its antero-lateral lobes 
broadly rounded, and is marked with a sinuated impressed line 
near the posterior margin. The thoracic segments are narrowest 
at the posterior margins, and the laterally-projecting epimera 
give a lobed appearance to the sides of the bod}?-. The terminal 
postabdominal segment is siiboblong, but narrowing slightly in 
its distal portion ; the distal extremity is truncated and trideii- 
tate, the postero-lateral lobes small, but somewhat more prominent 
than the median tooth. Eyes of moderate size. Aiiteiinules 
with the basal joint not greatly dilated. Antennas in tlie adult 
very robust, iiearl}^ equalling the body in length, with the last 
two joints of the peduncle subequal, and each nearly or twice as 
long as the preceding. The epimera are small, and in the second 
to fourth thoracic segments appear, in a dorsal view, to occupy 
tKe.miferior part of the lateral margin, in the fifth and sixth 
segments its middle part, and in the last segment its posterior 
part. The postero-latex’al angles of the epimera of the sixtli and 
seventh segments are acute. Each of tlie legs is armed with a 
strong and arcuate teraiinal claw, which is cooipletely refiexible 
againstthe penultimate joint. The ox>erciilar plates present nothing 
remarkable. The length of the largest male in the collection is 
about 1| inch (38 millh^ but average-sized examples do not 
'exceed T inch ,(25 miliiim). 
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This species is Biarked with olive ot purple on a paler gronnilj 
the iiiidclle line of the back nsuallj remaining pale. The median 
tooth of the posterior margin of the last segment is often 
obsolete. 

This species occurs in the Mediterranean, on the sliores of 
Great Britain and Ireland, jNTetherlands, Denmark, &e. : but its 
range is apparently not confined to the seas of Europe, since 
there are specimens said to be from J ava in the Paris collection, 
and it is mentioned by M. Brulle in his list of the Crustacea of 
the Canaries. 

There are male, female, and young specimens of this species in 
the Britisli-Museuiii collection from Ilfracombe, Devon (Dr. Leach 
and Col. Montagu), three males from Beerhaven (Sir P. Egerton), 
three from ^Northumberland (purchased), one found among shrimps 
in the London market (E. Moore), and. two or three, without 
special indication of .locality, fxmm European' seas. All of the 
above are pre.served diy. 

Of specimens preserved in spirit, the Miiseiiiii possesses two 
males from Ilfracombe (Dr. Leacb), one from Balliiiskelligs Bay, 
Ireland (Sir P. Egerton), and several without special inclication 
of localit}’. 

In the Paris collection are many specimens from Algeria 
(M. Lucas), the 'Specimen (a small one without locality),, that 
served a's type to the description of M.-Edwards iii' the ^ Hist. l!Nat.. 
,des' Crustacesf,, and others said to be from Java (M., Eaynaud, 
,Eip. de la Chevrette), with a specimen in fraginentary .condition 
apparently' referable to' Z 

S. Bate and Westwood are, I think, in- error in, referring Armidct 
mrulkmma^ Eisso, to this, species ; on the other hand, the de- 
scription of A. ' a applies very well to those varieties 

of it in which the median terminal tooth of the postabdonien 
is developed. 

' To .this species undoubtedly belongs a specimen in the Linnean 
Cabinet labelled linearis ; ■ the qiiadridentated appearance 'of the 
terniinai, postabdominal segment 'was caused apparently by the, 
slightly proje'etiDg inferior and posterior angles of' the, op'ereular 
valves, which are, visible from above in a dorsal view. „ , The habitat 
“.Surinam,” is ■ .given in the 12th edition of Linnseus’a.work,,; but 
in' Linn^us^s copy ,in, the'.'.poss'ession of the Society 
" ivordS" “ in Oceam Ailantico -'^ occur,„wuth ' a, line, drawn through 
MHK. TOUim.--'2O0L0GX, TOm'STX., , ■ ',4' 
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tliem ; lienee it would seem that Linnaeus was in doiilit of tlie 
true habitat of the types of this species. 

Here also, rather than to I. onarim, must, I tliinh, the J. tri- 
dentata of Latreille and Lamarck be referred, since the body is 
described as linear and the antenna) are as long as the body. The 
L tfidentata of Eathke is, however, more probably a variety of 
Z marina . 

The Idotea sewlmeata of Krdyer appears to represent a condi- 
tion of J. linearis in which the antennae are rather shorter and 
the median, denticle of the posterior margin of the terminal seg- 
ment is not developed. Specimens from ISTortliumberland in the 
Museum collection closely resemble Kroyer’s figure in these |>ar- 
ticulars, and in them the longitudinal dark lines on the dorsal 
surface of the body are clearly discernible. 

Idotea mniCA. (Plate II. figs. 4 & 5.) 

Idotea indica, M. ‘-Edwards, Hist. Nat. C7'ust. iii. p. 131 (1840). 

? Idotea Latreillei, Guerin^-Menev, Icon. Cr. Regne Anim., Crust, p. 32 
(1829-44). 

The body is smootli, nearly oblong, and moderately convex. 
Head with only very faint indications of a transverse groove on 
its upper surface, with the anterior margin very slightly excavated 
and the antero-lateral angles broadly rounded and not at all 
prominent. Thoracic segments (the first excepted) of nearly 
equal length ; the first shorter, with its antero -lateral angles pro- 
duced and forming broadly rounded lobes which do not reach to 
the eyes; second to fourth segments with their postero-lateral 
angles rounded, fifth to seventh with these angles subacute, but 
not prolonged backward. Postabdomen about as long as the five 
posterior thoracic segments j the first segment narrowed on the 
sides ; the third (or terminal) segment not twice as long as broad, 
rather broader in the middle than at either end, with the sides 
slightly arcuated; the posterior margin very slightly emarginate 
and nearly straight.:' Antennules, very' short, scarcely reaching 
to the base' of the antepenultimate joint of the peduncle of the 
antennse, with their basal joints considerably dilated. Antenna) 
not as long as the head and thorax, with the last two joints of the 
pe'duncle ^ nearly ' equal flagellum ,a' little shorter than thC', pe- 
' dimcle, and"18-jointed.' , Legs moderately robust;' the 'last pair 
.'With:' their' . penultimate, joints thickened and 'considerably elon’-; 
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gated. Epimera small, in the second segment oeenpying, in a 
lateral tIgw, only the anterior half of the lateral marginSj in the 
second and third segments the middle portion of the lateral 
margins, in the fifth and sixth segments they reach nearly, and in 
the seyentli segment quite, to the postero -lateral angles. Distal 
plates of the opecriilum four-sided, with their posterior margins 
truncated. Length about If^inch (dOmillim.). 

Mad. Malabar (M. Dussumier). 

The description is taken from the type in the collection of the 
Paris Museum, which is an adult male, and is the only specimen 
I have seen. In it the dagellum of one antenna is broken. 

Tbe Idofea LatreUlei of Guerin-Meneville, from the Cape of 
Good Hope, is apparently distinguished merely by the longer 
flagellum of the antennm (which is longer than the peduncle) ; 
the legs are described as slender, and there is a deep longitudinal 
median groove on the upper surface of the terminal posfcabcioiniiial 
segiiient.' It may be distinct ; but I am inclined to regard this 
species as identical with J. inMca. 1. indica is distinguished from 
J. linearis by its much broader body, non-projecting epimera, 
and much shorter antennie. 

III. PostaldoTimi composed offico distinet sepmenfs (vkible 
in a dorsal view). 

The species of this section of the genus may be distinguished 
as follows :: — ■ . , 

^ Terminal segment emarginate at its distal end. 

Oblong-ovate : epimera well developed, in the .sixth thoracic 
segment occupying the whole of the lateral , inargins, of . the 
segment. 1. 1. ungulata (Pallas). 

■ Slender, with siihparallel sides : epimera very n,aiTOW, of ' the 
sixth segment occupying a very small portion ' of dhe , thoracic 
segment. "2. 1. elongata^'Miem. 

Slender': epimera forming with the laterally produced. margins' 
of the thoracic. 'segments distinct rounded lobes. 

J. White 

,*# Termiml segmmt suMfimgulait at its distal end, ' 
Suboblong i' epimera .narrow. / ■ 

4 ■ J. M.'-Edwards. , 
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Idotea "CFOULATA. 

Onisciis ungiilatuSj Pallas, SjnciL Zool, is. p. 62, pi. iv. fig. 11 (1772). 

Idotea ungiilata, Lam, Hist, Anim, sans Vert, v. p. 160 (1818). 

Idotea Lalandii, M.-Edwards, Hist, Nat, Crust, iii. p. 132, pi. sxxi. fig. 7 
(1840) ; Krauss, Siklafrik. Crust, p. 61 (1843). 

Idotea affinis, M,->Edw, Hist. Nat, Cr, iii. p. 133 (1840) ; luumss, Sud- 
afrik. Crust, p. 61 (1843); JVhiie, List Cr. Brit. 3dus. p, 95 (1847) | 
Heller, Cr. in Reise dev Nomra, p. 130 (1865) ; Miers, Catalogue of 
NeiV'-Zealand Crustacea, p. 93 (1876); Thomson, Trans, New^Zeal. 
Inst, xi. p. 232 (1879). 

Idotea Edwardsii, Guerin-Menemlle, Icon, Cr, R. Anim., texte Cr. p. 33 
(1829-44). 

Idotea nitida, Heller, Verhandl. zool.-bot. Vei'eins Wien,-p'. 497 (1861); 
id. Cr. in Reise der Novara, p. 131, pi. xii. fig. 1 (1865). 

Body obloDg, moderately cony ex, and nearly smootli. Head 
with tlie frontal margin very slightly concave, hut with a slight 
depression in the middle ; antero-lateral angles usually hut little 
prominent, smooth above, or with faint indications of an im- 
pressed curved line near the posterior margin. Segments of the 
thorax smooth; the first the shortest, its antero-lateral processes 
ohtuse; the postero-lateral angles of the first to third segments 
rounded, of the fourth to seventh segments rectangular or acute. 
Postahdomen somewhat depressed towurds its distal extremity, 
smooth, -with lateral sutures indicative of two coalescent seg- 
ments; terminal segment with the lateral margins straight to 
within a short distance of the postero-lateral angles, which are 
either obtuse or acute ; distal end emarginate. Eyes small, black. 
Antennules not reaching to the distal end of the penultimate 
joint of the peduncle of the antennm. Antennaj -when retracted 
not reaching to the posterior margin of the fourth thoracic seg- 
ment, and often much shoi'ter ; last two joints of the peduncle 
short and subeqiial; flagellum longer than the peduncle, wdtli 
12 to 28' jo'ints. Epimera rather narrow, in the second and third' 
thox'acie segments, scarcely ■ occupying more than lialf the length 
of the. lateral margins, in the fourth to 'seventh segments occupy- 
„ iiig .their 'whole length only the last two epimera on each, side 
have their .posterolateral' angles acute. ' The legs are robust;, 
.f'he., fourth; to seventh pairs"nf legs' have their posterior /.and outer 
.angles', of' the .meriis and .ischium' produced, au'cl in adult examples 
.sphiiform. ■ ' The /posterior plates of .'the'' opercular' valve'S are' 
'buadrate and nearly. square, "'The length of the largest 'example 
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in tlie Museiiiii collection exceeds 2|- inclies (oS niiilim.), but 
average-sized examples measure about Ifineb (-ISiiiiliim.). 

Tins species appears to be widely distributed tliroiigbout tbe 
Antarctic or, ratlier, Austral circumpolar region. It occurs also 
in tbe Indian Ocean (Pallas), Sontbern Australia, and on tlie 
Eastern coasts of S. America northward to Eio de Janeiro, and 
on the Western coasts as far noi^tli as Talcaliiiano (Chili). 

The above description is drawn np from specimens, fomieriy 
designated I. qffinu, in the British Museum. 

There are examples of both sexes, and preserved dry, in the 
collection without definite locality, designated by Leach L ehmta ; 
others from. Australia (Earl of Derby) ; some young examples 
from S. Australia (purcbased), a specimen from Tasmania, a male 
and female from Blinders Island (Surg. Eayner, H.M.S, ' Herald *) ; 

. two, males and a female from tbe Auckland Islands (Admiralty), 
designated by White J. hngicornis ; a male of large size and two 
females from Xew Zealand (purchased); two smaller examples 
from Collingwood, Kelson County, Kew Zealand (H. Drew) ; a 
male of large size, said to come from the Cape of &ood Hope. 
All of the above preserved dry. Also two males, preserved in 
spirit, from the Ealkland Islands (Admiralty). 

In the Paris collection I have examined the types of J. Ldcmiii 
from the Cape of G-ood Hope (M, de Lalande), which are of very 
large size (2 inches, -oQ millini.), having the epimera as described 
above, and the . postero-lateral angles of the fourth to seventh 
thoracic segments slightly produced and acute. . Also the tj^es 
of L M.-Edwards, from .Eio de Janeiro (M. .Ereyeiiiet), in 

which the antennse are now imperfect. ^ , ' These speei,.niens am of 
rather small size ; but the diftereuces betw^eeni’hem and J. LdancMi 
are not greater than I have observed between examples from one, 
and the same locality of this species, and I have only marked the 
citation' with doubt on account of tbe wide-removed habitat. 
'There is, however, a specimen of larger size fro,m South xlmerica 
(M. A., Edwards). ''Specimens are' in the collection, also, from' 
Taicahuano,, Chili. '(M. ' J aequinot), one fr.om Auckland, ' several 
from Kew 'Zealand {E,xp. de la Z^ee,.' Qiioy and Gaimard,' M. 
Lavoux), 'anci others without locality." 

In tbe large series, that ha^' 'been' under my, observation I have 
noticed considerable,, variation in the length of the 'flagella of the 
■aiiteniifejthe .robustness of the legs, and the depth, of the po'Sterior 
'notch of the terminal segment and the'; acuteness' of its'^postero-. 
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lateral angles. In tlie very large specimens from the Cape of 
Good Hope the aiitennse are relatively shorter^ the legs more 
rohust, and the posterior notch shallower, but this appears merely 
to he due to the greater size and age of the specimens. In the 
smaller specimens from the Cape these characters disappear. 

In a great number of ISTew-Zealand specimens examined by 
Mr. Thomson that naturalist found the length to vary from 1 to 
over 2 1 inches (35 to 65 inillim.), and the number of joints in the 
antennal flagellum from 16 to 32. 

The Oniseiis mi^uhtus of Pallas has generally been considered 
to be synonymous with J. linearis^ but the description and figure 
agree far better with Idotea LalandiL Pallas says that the head 
is truncated anteriorly, the three anterior thoracic segments have 
their postero-lateral angles rounded, the posterior segments are 
subimhricated, with acute angles. The epimera of the second 
and third segments do not reach to the posterior margin of the 
segment. There is a single distinct postabdominal segment be- 
sides the terminal segment, which is marked on each side with a 
double stria (or suture), and is excised and hidentate at its 
posterior margin {i. e, with prominent postero-lateral angles). 
Antennae of moderate size, IS-jointed; in the figure they are 
represented as very short, not reaching beyond the posterior 
margin of the second thoracic segment, and the joints of the 
peduncle short, scarely distinguishable from the flagellum. Pallas 
gives the Indian Ocean as the locality of his specimens. 

IbOTEA ELOIS’CATA. 

Idotea elongata, Wliite^ List Crust, Brit. Mus, p. 95 (1847), sine dese. ; 
M'ier.9, Ami Sf Mag. Nat, Hist, (ser. 4) xvii.,p. 225(18/6); Catalogue 
o/ Aw-Z'eaL CVmA p. 93, pi. ii, flg. 3 (1876). 

Body elongate, almost linear, smooth, with the dorsal surface 
very convex, so that the animal appears almost cylindrical in a 
dorsal view. Head with the anterior margin scarcely excavated, 
but with a slight depression in the middle between the anten- 
nules; antero-lateral angles not prominent. Segments of the 
thorax (in the adult male) usually longer than broad, first seg- 
ment with" the antero-lateral lobes prominent and.nbliquely trun-' 
cated* Postabdomen about equalling the B J posterior thoracic 
' segments' in length, having' usually indications of ■ a 'lateral .suture 
.on .'each side at ' some ■ distance' from the base of the' terminal seg-^ 
ment, "wHch, vis .rather depressed above,, with subparallel. sides, 
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rounded postero-lateral lobes, and a moderately deep rounded notcli 
at its distal end. Eyes small. Antennules scarcely reacMng to 
the distal end of tlie antepenultimate joint of tlie anteniife, wliicli 
liaYe a short peduncle, the last two joints of w’liicli are siibeqiial 
and each but little longer than the antepenultimate joint ; iiageliiini 
lS-22“jointed t when retracted the antennie do not reach beyond 
the posterior margin of the fourth thoracic segment. Legs very 
slender. Epimera scarcely visible in a dorsal view ; in a lateral 
view they are very narrow, linear, and the last pair only reach to 
the postero-lateral angles of the segment with which they are 
articulated. Terminal plates of the opercular valves somewhat 
longer than broad, four-sided, with the distal ends truncated or 
very slightly emargiiiated. Length of a full-sized 'male about 
2 iiicbes (50 iniilim,), breadth about | inch (7 millim.). 

Specimens, apparently .males, are in the Museum ' collection 
from the Auckland .Islands (Antarctic Evped.), preserved dry ; 
and a good series of both sexes, preserved in spirit, from the 
Falkland Islands (Antarctic Exped.). 

When I drew up the original description I had not observed 
that the Falkland-Island examples were of the same species, and 
basing my diagnosis on the dried examples only, I fell into one 
or two inaccuracies : thus the head is not ' generally coalescent 
with the first thoracic segment, and -the thoracic segments not 
alwayS' longer than broad. In females, with fiiEy-developed brood- 
pouches,, the second to fourth .thoracic segments -appear laterally 
dilated in- a dorsal view. ■ ' 

.111 the Paris, collection there are six' specimens from Aucldand. 

Idotea Peeos'ii. (Plate IT. dgs. 0 & 7.) - 

Idotea Peroiiiij 3L-Edic. Mist, Mat. Cr. iii, p. 13'3 (1840). 

Idotea dist.iiicta, Guerm-Memmllei Icon, Uegm Anim.^ €r, p.. 33 (182.9- 

-.44)., ■ . . 

.Body narro w«ohlong ■ rather than oval, not cariu-ated, ■ nearly 
smooth.' Head em^arginate anteriorly, the middle 'of the' notch 
straight' ;' the ant ero -lateral angles rather prominent and rounded. 
First thoracic .segment' with 'the antero-lateral lobes rather broad, 
and not reaching nearly 'to the. eyes. , Fostabdomen as long as 
the four „ or. five''.' posterior- thoracic segments;' terminal segment 
with two small sutures on' each side - near- the ' base (indicative of 
coalescent -segments) --.and ' with subparaliel ' sides., distal -end 
usually broadly triangulate, -.and apex B-ubacute. ' Eye-s-:-of .'.mode- 
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rate size. Antennules scarcely reaching to the base of the ante- 
peiioltiinate joint of the peduncle of the autennaBj with their basal 
joints considerably dilated. Antennae with the joints of the 
pediinele short, the last two subequal, and each but little longer 
than the antepenultimate joint ; flagellum 16-2 1-join ted and longer 
than the peduncle. The epimera are narrow, and in the second, 
third, and fourth thoracic segments scarcely occupy more than 
half the length of the lateral margins ; in the fifth segment they 
reach nearly, and in the sixth and seventh segments quite, to the 
posfcerodateral angles, and in these segments are of a more or 
less triangulate shape. The legs are very slender. The terminal 
plates of the opercular valves are three-sided, with their outer 
margins curving to the distal extremity, which is subacute or 
blunt. Length of the largest male about If inch (48 millim.), 
breadth nearly inch (10 millim.) ; but most of the specimens 
are much smaller. 

In the British-Miiseum collection are specimens : — from York 
Peninsula, Australia, a female, preserved dry (&. P. Angas) ; 
Tasmania, a male, dry (Eonald (4unn); and a small example, 
also in a dry state, from Flinders Island, Bass’s Straits (Surgean 
Eayner, H.M.S- ^Herald’); also a good series of males and females 
from Flinders Island, preserved in spirit (Dr. Milligan). 

The examination of the type of M.-Edwards’s 
(a male, from King’s Island, M. Peron), in the collection of the 
Paris Museum, seems to show that M. G-ueriii’s Idotexi (Ustincta 
cannot be specifically distinct. In M.-Eclwards’s type there are 
in reality two lateral sutures (not a single one as stated) on the sides 
of the terminal segment near its base. The only distinctive cha- 
racter is the more rounded apex of the terminal segment in 

■ J. FermiUf which, in this instance, is, probably due todhe contrac- 
tion of the specimen (which was formerly in a dry state), and it is 
not, moreover, a .character' of much importance. M. CTiierin’s 
types were from the Cape of Q-ood Hope. In the Paris collec- 

■ tion are a considerable series from Melbourne. , , . . 

The", description, was taken from . specimens in the British 
,' Mus.eiim, 5 twith which M. Milne-Edwards’s type, now somewhat" 
'.shrivelled. and with imperfect - antennse, has been compared. 
Australian specimens the, -apex" of; the terminal segment is .-often' 
just of the form descrihed by Gruerin-Meneyille in J. distmcia,: 

In a small ex,ample from’ -Flinders -Island in the British Museum' 
the head is les:S', distinctly' emarginated, the-terminal 'segm 
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more acuminated at its distal endj and the posterior epimera are 
small 

This species in external form nearly resembles L strict Dana^ 
with which I should have considered it identical, but for the bi- 
articukte postal domen, the terminal segment of which is marked 
near its base with two sutures. The antennal iagelliim is more 
numerously jointed. 

The description is taken from examples in the Museum coEec- 
tion, which I have compared with the Paris type. They scarcely 
differ from the description of G-uerin-Meneville, except in the 
longer antennae, wdiose flagellum is nearly always longer than 
the peduncle. 

In the brood-poiiches of some of the females from Plinders 
Island are numerous young examples, about ^ inch (4 miliim.) in 
length, 

InoTEA LOBATA. (Plate II. flgs. 8 & 9.) 

Idotea lobata, Whiter List Cr. Brit, Miis. p. 96 (1847)^ descript., nulla. 

Ill this remarkable species the body is elongated and .moderately 
convex, the segments of the thorax are laterally produced, and 
with the greatly developed epimera form lateral prolongations 
that are perfectly distinct froni' one another even at their bases, 
and are more or less rounded at their apices. The head' has its 
frontal margin nearly straight, and its anteroffateral angles are 
not prominent. : The thoracic segments; are sliorfc and .nearly 
smooth above. The postabdo.men .about e(puals the four posterior 
thoracic ' segments in length ; the terminal segment has straight 
and siibparaliel sides, and is emarginate at its distal extremity, 3 ^dth 
the postero-lateral angles rounded. Eyes large. Tlie antennules 
apparently reach almost to the extremity of the penultimate pedun« 
eiilar joint of the antennm, and have their basal joints moderatelj 
dilated. Antennae short, ivhen retracted not reaching Peyond 
the posterior margin of the fourth thoracic 'SegiU'ent, with the 
last two joints of the peduncle siibequal, short, but longer than 
the , preceding ; flagellum with about 10 joints. . The epimera, in a 
dorsal view, are large, and' occupy the whole of the lateral margins 
of the , produced, thoracic segments. 'Legs slender, and nearly 
naked. Teriiiinal , plates' of ' the' opercular , valves . four-sided, ..but 
little longer ,than broad, with the di.stal ,ends. truncated. ' Length 
rather more than f inch (10 millim.), ' breadth . nearly f inch 
(4i millim.)*. 



58 ' 


MS. E. jr. MIESS ON THE lEOTEIEiE. 


Tlie single example, in dry state, in the collection is unfortu- 
nately without any definite locality. 

In its widely-separated and laterally-projecting epiinera it is 
very unlike any other species of the genus with which I am ac- 
quainted. M. Lucas, indeed, in his figure of I. algiriea^ exhibits 
a somewhat similar structure of the epiinera, but the figure is 
probably exaggerated. L algiriea^ moreover, has a 3-jointed 
post abdomen and a truncated terminal segment ; and I ha^e con- 
sidered it synonymous with J. QuetalliGCi on the authority of 
specimens in the Laris collection, 

TV. FodaMomen mtli all the segments {in a dorsal Dieio) eonsoli-- 
dated and forming a single g}iece. (Leptosoma, Bisso ; Cra- 
byzos, 8. Bate.) 

The species of this section may be distinguished as follows • 
a. Terminal segment not emarginate at its distal end. 
Siiboblong, with straight siibparallel sides ; terminal segment 
subacute: epimera of the second to fourth segments not dis- 
tinguishahle ; head with a dorsal tubercle. 

1. Jr Lucas. > 

Suboblong f sides and thoracic segments straight; terminal 
segment subtriangulate at distal end : epimera all distinct ; head 
without' a dorsal tubercle. 2. L stricta, Dana. 

ISfarrow ; lateral margins of tbe thoracic segments ungulate d ; 
terminal segment acute or subacute ; epimera very small ; 
head without a dorsal tubercle. 3. 1. acuminata (Leach). 

Very narrow and elongated; sides of thoracic segments straight ; 
terminal segment produced and acuminated : epimera very small ; 
head without' a dorsal tubercle. 4. 1. longiemidata 

. b. Terminal segment emargmate at its distal end.. ■ 
Oblong-ovate :■ epimera distinct. and. well developed ; head with 
a dorsal tubercle. ,5. I. LicMmisteinii^ Krauss, 

■i., ' InOTEA CJlBINATA. , • , . 

Idotea,. carmataj.Lwas, Anim. artie. in Bwpl. Boi, Algerks i. Cn p. .60,, 
V.:,pLvi. fig. 1(1849}. ; 

' 'Body oblong-oval, moderately' elongated, strongly, carinated iU' 
th©'' middle 'dorsal line.', ' Head with the anteriormargin distinctly 
excavated, ' the- antero-laterabangles' nearly' right angles ; : tie upper 
( 'surface" 'armed, with 'a strong tubercle,' which , is more;", or lesS; ' di- 
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Btinctlj bilobated at its apex. Thoracic segments nearly smooth 
above, the first shortest, with its anterior margin deeply exca- 
vated and the broadly-rounded antero-lateral lobes reaching to 
the eyes ; postero-lateral angles of all the segments subacute. 
Fostabdomen strongly earinated in the middle line; the keel 
reaching quite to the posterior margin, uniarticulate, with three 
very distinct lateral fissures (indicative of coaleseent segments), 
with the sides,, slightly convergent to the distal extremity, which 
rounds off to a small median cusp or point. Anteiinules not 
reaching to the distal end. of the antepenultimate joint of the 
antennjB, which do not usnally exceed half the body in length ; 
peduncle with the last two joints subequal and but little longer 
than the preceding ; flagellum shorter than the peduncle, and 4- 
to 6-jointed. The epimera of the- three posterior thoracic seg- 
ments only are visible in a dorsal view, and in these they are rather 
broad, with the postero-lateral angles not acute, and are not pro- 
longed beyond the posterior margin of the segments. Legs 
very slender, almost filiform. Distal plate of the opercular 
valves almost tifiangulate, with the apex subacute. The colour 
(accordiag to M. Lucas) is deep green ; all the thoracic segments 
with their posterior and lateral margins margined with yellow ; 
aiitemise yellowish ; antennules' .greenish yellow. Length f inch 
(21 millim.), breadth nearly | inch (6 millim.). 

J. carimta does not, so far as I ■ am aware, extend beyond the 
shores of the Mediterranean. 

The description is, taken from specimens- in the' Paris collection 
from Algeria (Lucas), one of which- has been retained , for the 
British Museum, but the colour .and ineasuremeiits are from 
M. Lucas^'s work. 

This species is very distinct from most of the- genus, and in 
.several points approaches certain species of the genus 
from which it is distinguished by the, distinct epimera of the 
posterior thoracic segments and subpai'allel sides of the- body. 
There is-, no distinct obliqtie line' on the basal plates of the 
operculum. - - 

M. " Lucas' mentions the occurrence of this species at Bona and 
Oran. „ 


InOTEA, ACUMINATA. 

Stenosoma aciimmatum, Leach, Edinb* EmyLVih. p. 433; id* Trans, 
xi. p. 366 (1815). . 
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Idotea lanciformisj Rissa, Cr» de Nice, p. 136, pL iii. fig. II (1816). 
Leptosoma laiiceolata, Rlsso, Hist. Nat. Bur. m^rid. v. p. 107 (1826). 
Leptosoma appeiidiculata, Risso, Hist. Nat, Bur. merid. v. p. 107, pl*v. 

fig. 23 (1826) ; Nope, Cat. Cr. Ital. p. 26 (1851). 

Leptosoma capito, RatJihe, Beitr, in Mem. Sav. Strang. St. FStersb, iii, 
p. 384, pi. 7i. figs. 7“9 (1837). 

Idotea appendiculata, M.-Bdw. Hist. Nat, Cr, iii. p. 135 (1840) j White, 
List Cr. BriLMus. p. 95 {1847); Cat, Brit. Cr. B. M, p. 66 (1860) j 
Pop. Hist. Brit. Cr, p. 224, pL xii. fig. 3 (1857); Lucas, Anim. 
artic. in Bwpl. Sci. Algerie, p. 62 (1849); Pleller, Verh. zool.-hot. 
GeseUsoh. Wien, xvi. p. 731 (1866); S. Bate Westwood, Brit. 
Sessile-eyed Crust, ii. p. 396, fig. (1868) ; Parjitt, Rep. Devon Assoc, 

. vi. p. 255 (1873) ; Stalio, Att. Istit. Venet. (ser. 5) iii. p. 1354 
(1876-77). 

Idotea acuminata, JVMte, List Cr, Brit. Mas. p. 95 (1847) ; Cat, Brit. 
Crust. B. 31. p. 66 (1850) ; Pop. Hist. Brit. Crust, p. 224 (1857) ; 
S. Bate if' JVest wood, Brit. Sessile-eyed Crust, ii. p. 394, fig. (1868) ; 
Parjitt y Rep. Devon Assoc, vi. p. 255 (1873). 

Idotea angiistata, Lucas, Anim, artic, in Bwpl. Sci. Algerie, p. 63, pL v. 
fig. 3 (1849) ; nee Nicolet. 

Idotea eapito, Lucas, Anim. artic. in Bxpl. Sei, Algerie, Or,, p* 63 
(1849) j Heller, Verh, sool.-hot. Gesellseh. Wien, xvi. p, 730 (1866) j 
Cserniavshy, Mat, Zoograph, ponticam, pp. S4, ISO (1868) ; Stalio, 
Ait, Istit, Venet. (mr, 5) m. -p. ISSB {1876-77). 

Leptosoma lanceforme, Hope^ Cat, Cr, Ital, p. 27 (1851). 

Body Barrow, elongated, moderately eonvex, wifcli indications 
of a longitudinal median dorsal carina. Head witli its anterior 
inargin somewliat excavated, and its antero-lateral angles ratlier 
prominent. First four segments of the thorax each widest in 
the middle, and with their lateral margins (in a dorsal view) more 
or less aiigulated ; the posterior segments of the thorax dw 
widest at or near their postero-lateral angles. - Postabdomeii 
ovate-lanceolate,, with , the lateral margins at first straight and 
then curving regularly' to the d.istal extremity, which is subacute 
or acute, or' even acuminated,"' and with more or less .distinct 
trace's of lateral sutures near its base, indicative of two. coalescent 
segments., ' Eyes small, placed "in the , middle ■ of the .lateral mar- 
gins.', '■ Antennnles do not reach 'the extremity' of the antepenulti- 
mate, joint of the peduncle of the antennm, with their basal joints' 
■ m'oderately dilated'. Antennse reaching ' sometimes to the posterior 
:' .margin" of 'the ; sixth thoracic segment ; the last two Joints nf , the 
peduncle slender, sube<pu'al, and ''each 'longer than the, 'preceding ; 
flagellum about ISJointed 'and longer' than. the peduncle. ; 'Legs' 
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very slender, sub equal. Tlie epimera (in a dorsal view) are very 
small, and in tlie second to fourth segments occupy the middle 
of the lateral margins ; in tlie fifth and sixth segments they are 
placed near to, and in the seventh segment quite at the postero- 
lateral angle of the segment ; in the last two segments they are 
of nearly triangular form. The terminal plates of the operculum 
are considerably longer than broad, and rounded at tlieir distal 
ends. Length of the largest example in the Museum collection 
about 1 inch (25 millim.), ■ breadth rather less than | inch 
(5 milliiii/). 

This is a very variable species, and I have been obliged to unite 
under one name several types that have usually been considered 
distinct. 

It occurs on the shores of the Mediterranean and Adriatic, in 
the Black Sea, on the south British coasts, and. northward ap- 
parently aS' far as' the island of Cuiiibraj on the Clyde, , ' 

Br. LeaelCs designation of Z ammlmita may apply to. what 
may be considered the typical form of this species, in which the 
body is less distinctly carinated, the epimera less distinctly 
angiilated, and the terminal segment lanceolate, with the sides 
rounding off to the distal extremity, which is acute or subacute, 
but not produced and acuminated. 

Besides Leach’s typical specimen (which is in veiy bad con- 
dition), there is hut a single specimen, from Tripoli, in the British- 
Museum collection presenting these characters. 

In the Baris collection I have examined 'five examples from 
.Nice (types, of Milne-Bdwards’s description of I. appeniictdatu, 
Eisso) ; also a good' series from Algeria without special locality 
(M. Lucas), designated Z. angiistatai and 'three: from the neigh- 
bourhood of Constantine (M. Lucas), labelled' Z. Eathke, 

Idotea ACUM'iiXATA, var. LAXCiEORMis, Rmo ?' 

' This variety nearly resembles the tvqpieal €tcmninata^ but the. 
terminal segment is angulated, not rounded on the sides towards 
the 'd,i8tal extremity, which thus appears more or .less triangulate, 

.Two speeimeiis'.'from' Marseilles and one 'from Dalmatia (Dr. 
Heckel), in the' British-Musemn collection, belong here. . ' 

.Ibotea A€mmmrA,'V'ar.:,AimOTniO¥LArA, 

Milder this designation' 'may.be ■'■grouped the: 'specimens', having 
;.tlie body, 'more depressed, -'fiattened,'. 'on the' sides, 'but stirngly: 
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longitEdinallj carinated in tlie middle linej tlie epiinera very 
prominently, and distinctly angulated, and tlie terminal segment 
roiincled on tlie sideSj but produced and acuminated at the distal 
end. 

There are in the British-Museum collection two specimens 

from Tripoli. 

In the Paris collection I have examined five examples from 
Bona and one from near La Calle (BI. Lucas) ; also one found 
amid Algerian specimens of J. liectica (Lucas), in which the tip 
of the terminal segment has been broken olf. 

Eisso apparently figures a specimen of this variety under the 
name of ■ci-^])€niicvlai(i ; therefore his name is retained for it. 

InoTEA ACUMiKATA, var. EAKCiEEE, Lcacli {ined.). 

This variety is distinguished by the form of the terminal post- 
abdominal segment, which is -widest at a point distant about two 
thirds from the base, after which it is suddenly contracted, the 
terminal portion or cusp being narrow-linear and produced. The 
body is carinated, as in var. appendicuhtai but the epimera are 
less distinctly angulated. 

The only specimens I have seen presenting these characters 
are two males and a younger example from Devon, Sidmouth 
(Dr. Leach), designated J. lamifer by Leach and J. appendimlata 
by White, and a female from Ilfracombe (Blr. Grosse) in the British 
Miiseniii,* but a considerable approach to them exists in the variety 
designated J. lamiformis by Eisso. 

This variety is figured by White, 8. Bate and Westwood {he. 
eit.) as Idotea appendicidata. 

InOTEA STEICTA. 

Idotea stricta, Dana^ U.S. BacpI. Eap. xir. Cr. ii. p. 704, pl. xlvi. fig. 7 
(1B53); S. BaU) in Lordh Naturalist in Brit. ColmiUa, ii. p. 282 
(1866)? 

This species is described by Prof. Dana as narrow, with the 
front excavate j head a little transvei*se. The surface is not dis- 
tinctly granulate. . Postabdomen uniarticulate,' longer ' than half 
the, cephalothorax, narrow-oblong (length ' more than ■ twice the 
breadth), itvith ■ a ■ suture on each ' side near the base j lateral 
anargins, a little excavate or concave, extremely triangulate or sub- 
acute'.' ■ AutennuleS' scarcely reaching to the penultimate joint of 
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the peduncle of tlae antemiiBj which are about half as long as the 
body ; flageliam shorter than the peduncle, 10“joi]ited,j naked. Epi- 
mera occupying only part of the margin of each thoracic segment. 
Legs sparingly hirsute below. Length 0*86 incli, breadth 0*17, 
ratio 5:1. 

South lY_ales, Australia (Dana). 
lYere it not for the nniarticulate postabdomenj I should con- 
sider it identical with X Feronii, 

Mr. S. Bate refers, ^Yithollt any description, specimens from 
Esqiiimalt Harbour,' British Columbia, to this species ; it is 
far more probable that they belong to Idotea oclioteims or 1. 
WhiteL 


Idotea loxgicaedata. 

Crabyzos longicaudatus, S. Bate, Proe, ZooL Soc, p. S04, pi. s'li. fig, 7 
(1863). 

The body is elongated and slender, ' smooth, with the sides 
nearly parallel. The head is partially eoalescent with the first 
thoracic segment, and about equals it in length ; the dorsal sur- 
face of the thoracic segments is nearly fiat, while the margins 
with the epimera stand nearly perpendicular to tlieiii ; the last 
two segments are rather shorter than the preceding. The head 
has its anterior margin excavated ■; but the median part behind 
the' aiiteniiules is straight. The postabdomen is as broad at base 
as the posterior thoracic segments, with the sides at first nearly 
parallel and ' afterwards divergent'; ■ the .distal extremity is acu- 
minated, .terminating in a'long cusp or point. ' Eyes small, round, 
placed near the antero-lat-eral angles. • Anteniinles slender, with 
the basal joints not dilated. Antennas' nearly four times aS' long 
as the antennules, but not reaching, when retracted, to the poste- 
rior margin of the third thoracic segment ; the first two of the, 
peduncular joints are very short, the last three elongated and of 
nearly equal length ; flagellum sliortei" tlian the peduncle, and' 
12-14-joiiitecl. The legs -are slender, feeble, and nearly naked, 
but' the ■'fi.rst pair are ■ more elongated and robust tha,]i, the rest ; 
the: epimera or,, coxal joints' are quite small, and, in a lateral view, 
occupy ' only a very small 'part of the lateral m'argins ; the dactjli 
of all are' furnished xvith' a -small accessory .claw. ■ The' opercular 
valves do not reach heyo'nd the 'beginning of the Io,ng terminal 
cusp of the poatabdomen their 'terminal 'plate ■ is longer, than 
broadj suboHong^ ' Colour is -said', 'to, lia've 'been' apple-greem. 
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darker along tlie line of tlie alimentary canal, witli niiiiieroiis 
minute spots over tbe surface generally. Length of the larger 
example about 1-| inch (1^3 inm.). 

Zoc. (jiilf of St. Yineeiit, S. Australia (G-. L. Aiigas), 

Two specimens are in the British-Museiim collection : the 
larger is a female, with oa'e ; the smaller, which is inch in 
length (30 mm.), is a male.. In the figure cited the antenufe 
are incorrectly drawn, and the anterior legs are too much en- 
larged. 

This remarkable species cannot, I think, be generically sepa- 
rated from Idotea ; in its general form and the very small deve- 
lopment of the coxal joints or epimera it is more nearly allied 
to J. elongata than to any of the species with iiniarticniate post- 
abdomen. In both examples the suture separating the head from 
the first thoracic segment is distinct at the sides ; in the smaller 
it is even faintly traceable across the dorsal surface. 

Idotea Lichteksteikii. 

Idotea Liclitensteinii, Kraussi Die Suda/rik. Cnist. p. 62, pi. iy. fig. 4 
(1843). 

In this species the body is somewhat elongated, finely granu- 
lated above, carinated loDgitudinaliy. The head is firmly encased 
in the first thoracic segment, has its anterior margin three- 
toothed, and has a somewhat deflexed blunt lobe on its upper 
surface, which projects in the middle beyond the frontal margin. 
The postabclonien is posteriorly somewhat conically contracted, 
and is as long as the thorax is broad ; it has three sutures on 
each side near its base, and its posterior margin is notched, with 
the postero-lateral angles ronnded. The antennules reach to the 
end of the penultimate joint of the peduncle of the anteniim, 
which reach, when retracted, to the middle of the third thoracic 
segment. Legs slender, compressed ; the first j)air with the 
penultimate and antepenultimate joints somewhat hairy; the 
rest smooth, with a feeble tooth on the under edge of the penul- 
tinmte joint. The epimera reach to the posterior margins of the 
/segments, to which :thej are. articulate d ; thedhree anterior' are 
/narrowi'and' the 'three posterior broad and truncated... Length 
'.'rather more than 1' inch -English (about 26 mnn), breadth nearly 
'7dines (14 mm.). . . 

'./Gape..' 'of Good HopeplWe Bay (in algge). / , ' ' 

nospeeimens of 'this', speciess 'which iG.'inanynf its 
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characters approaches Udofia, from wMcli it* is distingaislied bj 
the distinct epimera. 


Ebotia. 

Edotias Guerin^Menemlle, Icon. Regne Animal ^ Or. p. 34(1829-44); 
Dana, Amer. Journ. of Soi. §' Arts, (ser. 2) xiv. p. 300 {18o2}; id. 
U.S. ExpLExp. xiv. {Or. 2), p. 697 (1853). 

Anisonotusj MOiite, List Crust. Brit. Mus. p. 9/ (1847), deseript. 
nulla. 

Desmarestia, Gay, Hist de Chile, Zool. iii. Or. p. 2S4 (1849); Dana, 
i. c. p. 1595 (1853). 

? Epelys, Dana, Amer. Journ. ofSci. Arts, (ser. 2) viii. p. 426 (1849), 
xiv. p. 300 (1849); id. ? U.S. ExpL Exp. xiv. (Cr, 2) pp. 697, 705 
(1853) ; ? Marger, Isopoda in Rep. U.S. Fish Comm. pt. vi. p. 357 
(1880). 

Sjmidotea, Harper, Amer. Journ. of Sci. Arts, (ser. 3) xv. p. 374 
(1878) ; id. Isopoda in Rep. U.S. Fisk Comm. pt. v. p. 350 (1880). 

Body rather convex, usiiaHj of a firmer and more solid struc- 
ture than in Iclotea, more or less ovate, with the sides narrowing 
rapidly from the third or fourth thoracic segment to the distal 
end of the postabdomen. Postabdomen uniarticiilate or Marticn- 
late. Antenmiles slender, longer or shorter than the head. 
AntennjB either short, with an obsolete or with a minute riidi- 
mentarj fiagelium, or well developed, with the flagelliiin multi- 
articulate. Epimera not .distinct, and not evident in a dorsal 
view, i. e. not distinctlj articulated with the thorax. Legs mode- 
rately robust the. three anterior pairs ..with the peiiultiinate 
joints or palms not greatly, dilated ; daetyli strong. Operculum 
with the basal ' or proximal plates haying their outer surface 
crossed by an obliq_ue raised line (in the species I have exa- 
mined). 

§ Antemim well developed, with the flagellmi compomcl of sereral 
. joints, FostaMomen uniarticulate. (Synidotea.) 

■ The only distinction that can be cited to separate the species 
'of Sfnidotea from JEdotm, viz. the. long.anteunse with more niiine- 
rously articulated fiagelium, is, I think, scarcely; of generic im- 
portance, since the length of the': flagellum is subject to consider- 
able variation, even,, in different individuals of a' '' single species.' 
In MMia (St/nuMm). mdulosa the 'flagellum is' onljmboiit' 9- 
jointed, the last two joints' being very /minute.' . 

' , Mmn' JO'UEK. — ZOOLO0T, VOL. X.TI. , ' . , 5 
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The species of tliis section of the genus maj be distiiigaislied 
as follows : — 

a. Teminal segment emarginate at its distal end. 

Head with a median notch in its anterior margin ; terminal 
plates of the Tal?es of the operculum triangulate, acute at apex. 

1, M. hicusgida (Owen). 

Head with the anterior margin entire ; terminal plates of the 

Takes of the operculum four-sided, -truncated at apex. 

2. U, hirtlpes (M.-Edw.). 

h. Terminal segment not emarginate at its distal end. 

Head with its anterior margin notched ; terminal plates of the 
opercular valves triangulate. 8. B. nodidosa (Krojer). 

Edotia bicxjspida. 

Idotea bicuspida, OweUy Crust, in ZooL Capf. Beechei/s Voyage^ p. 92, 
pi. xxvii. hg. 6 (1839); Streets <§' Kingsley, Proc. Esseso Inst it. h. 
p. 108 (1877) j Miers, Crustaceain Markham^ s Polar Reconnaissance 
p. 342 (1881). 

Idotea consolidata, Simpson, Pr. Cal Acad. Nat. Sci. i. p. 89 ; id. 
Boston Journ. Nat. Hist. vi. p. 503 (1853). 

Idotea marmorata, Packard, Mem. Boston Soc. Nat. Hist. i. (pt. 2) 
p. 296, pi. viii. fig. 6 (1867) ; Wkiteaves, Canad. Nat. p. 262 (1875). 

? Idotea rugiilosa, Buchliolz, Cr. in Zweite deutsche Nordpolarf. ii. 
p. 285, note (1874). 

Idotea piilcbra, LockingtoUf Pr. Cal Acad. Sci. vii. (pt. i.)p.45 (1877)* 

Synklotea hiciispida, Harger, Pr. U.S. Nat. Mas. ii. p. 160 (1879) ; id. 
Isopoda in Rep. U.S. Fish Commission, pt. vi. p. 352 (1880). 

Synidotea incisa, G. 0. Sars, Arch. f. Math, og Naturvidenskah, iv. 
p.433 (1880). 

Body ovate ; in the largest examples rather depressed. Head 
transverse; anterior' margin nearly-., straight, with 'a small -median 
notch; .its antero-laterah /angles -prominent and nearly right 
angles ; its upper surface' very uneven, the inequalities defined by 
strongly, marked depression's. Thoracic- segments' short, of nearly' 
-'-equal length in . the ■ 'middle.' '-line, where they are marked above: 
with ,two--short, 'transverse ..raised' lines, and rugose on the, sides 
mid'way between the median line, and 'lateral margins,; first three 
or four segments with th'e antero-lateral and postero-lateral, angles- 
broaclly rounded -; " the- following. segments with the postero -lateral 
angles nearly right' angles. ■ ''Postabdomen in -. the , - adult „ "about 
equalling the four /p.osterior ' thoracic segments' ' .iu' ■ len'gth, ■ . and, ,- 
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about as long as broad at base, nearlj smooth, moderately convex, 
with the lateral margins conTerging regularly to the distal extre- 
mity, whicli has a sinail shallow rounded notch, and with a single 
lateral suture on each side at base, indicative of a coalesceat seg- 
ment. Eyes large, prominent. Antennules in the adult scarcely 
reaching beyond the base of the penultimate peduncular joint of 
the antennse, somewhat remote from one another, with their basal 
Joints very small. Antennae about half as long as the body ; the 
last peduncular joint longer "than the preceding ; flngelliim 14- 
l7“jomted. Legs moderately robust, rather thinly pubescent; 
claws slender. Terminal plates of the opercnlnni' triangulate, and 
but little longer than broad at base. Length of the largest male 
about 1 inch (25 iiim.), breadth nearlj | inch (12 mm.j. 

U. hiciisjnda is a widely distributed inhabitant of the boreal 
and Arctic regions ; its ascertained range is from Spitzbergen to 
Behring’s Straits, and southward along the eastern coast of Horth 
America to the G-ulf of St. Lawrence.' 

There is in the Museum collection a dried example without 
locality (Sir J. Eichardson) ; six specimens in spirits, males and 
young, from the Matyushin Shar (Capt. A. H, Markham) ; and 
two adult females and two young in spirit without locality 
(Haslar Hospital). 

Capt. Markham’s specimens still present traces of the beautiful 
coloration mentioned by Mr. Lockington, having purplish cloud- 
ings on a lighter, ground. . ■ 

The identification of Idotea puhlira with E. Ummpida is made, 
by Mr. Lockington, bimself in a MS. marginal note of the copy 
of his paper communicated to. the author. ' 

I can see no sufficient reason for separating either the Idotea 
Tiigulosa^ Buchhok, or’ the Epiidotea ineim of Sars,,both from 
Spitzbergen, from this species. 

, Ebotia isoDvmsA. 

. ' ■ Idotea nodulosa, Kroger^ NaturMst Tidsskr. (2 R.) ii. p.. 100 (1846) ; 

Atlmyof Cmst. m Voy. en Scarad.' pi., xxvi. fig. '2'; Reinhardt^ 
Forte^nelse over Gmnlands Krehsdyr^ p..34 (185/) ; LiUheUy List of 
' Crust, of .Greenlmd m Arctic Manual^ loO 

Synidotea' nodulosa, Mtirger^ Am. Journ, of Sci, 4* Arts^ (ser. .3) xv. 

' ..“p. 3/4 (1878); irl Pr.H.aiVa^.. ii.;p. 160"(187i^); id. Rejj. 
Geol Survey ■ CunadUi p. 218B',(1878-7^)'5 M. Isopoda in Rep. U.S. 
Fish , Conmmiony part vi. p. .35 1,; pi. . vk 'figs. .SS-SS , (1880),; ' ' 
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This species is closely allied to the foregoiog^ bat is distin- 
guished by its more conyes: and proportionately narrower body^ 
and the form o£ the terminal segment, the distal end of which is 
obtusely pointed, not emarginate and bicuspid. The head is 
tuberculated above, the inequalities separated by deep depressions. 
The thoracic segments are convex or tuberculated above in the 
middle line, and very rugose on each side at some distance from 
the lateral margins. The postabdomen is longer than broad at 
base, and in the^ Museum specimen longer than the last four 
segments of the thorax, convex above, and rather contracted 
toward the distal extremity, wdth the lateral margins somewhat 
sinuated ; the apex slightly produced and rounded and entire. 
Antennae with the flagellum about 9-jointed. The terminal plates 
of the opercular valves are longer and more narrowed at the distal 
end (in the Museum example). Length rather more than inch 
(22 mm.), breadth nearly j inch (S mm.). Colour (in spirit) grey, 
with brownish markings. 

This species, like U. bicuspida, has a wide circumpolar and 
boreal distribution ; its range is from Siberia (Grulf of Tenissei) 
westward, probably thi’ough out the Arctic seas, and southward 
on the east coast of JNTorth America to St. G-eorge’s Banks, and on 
the west coast to British Columbia (Harger). 

In the British-Museum collection there is only one specimen 
(a male) preserved in spirit, and believed to have come from 
the west coast of iN'orth America. In the Paris collection I have 
examiued a considerable series of both sexes and different sizes 
from the sea of Mourman, near the Yenissei (Swedish Exped. of 
1875-76). , 

In the Museum specimen and some of the Paris specimens the 
projecting postero-lateral angles of the first, partially coalescent, 
postabdominal segment form small lateral teeth. 

Krbyer, in his description of this species, says, Upimem 
minulortim .. 'tlwracicorum iistincta, totim marpmem anmdomm 
' later alem oltegentia,^^ on which account only am I doubtful of 
"the .specific identity of ,his ' species with B, nodulom of Harger, 
who, however, is probably right in attributing Krdyer’s descrip« 
tio.u to 'an error of observation. ' ' 

El>0rJA:HIBTIPBS. ■ ■ 

Idotea hirtipes, M,-Edwards^ Hist Nat. Cr» iii. p. ,134 (IMQ)" ; : Kranss, 
Die sudafrikm. Crust, p. 61 (1843). 
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In tills species tlie body is somewhat ovatOj moderately conyexy 
arcnated on tlie sides, evenly granulated above, with large in- 
equalities on the aides of the thoracic segments at some distance 
from the lateral margins. Head with the anterior margin very 
slightly excavated, and with a semicircular curved impressed line 
posterior to its frontal margin, and another, nearly straight line 
near its posterior margin; its antero-lateral angles prominent 
and nearly right angles. The first three thoracic segments with 
an impressed curved line in the middle of the dorsal surface, and 
rounded at their postero-lateral angles ; in none of the segments 
are these angles prolonged backward. Postabdomen short, rounded 
posteriorly, with a fissure on each side at its base, and with a 
small and shallow median emargination at its distal end. Eyes 
large. Antennules reaching nearly to the end of the penultimate 
joint of the antenna?, with their basal joints very small. Terminal 
joint of the peduncle of the antennse longer than the^ preceding ; 
flagellum with about 14-21 joints. Legs long, slender, hairy, 
and terminating in a long claw. Terminal plates of the opercular 
valves irregularly four-sided, being much narrowed at the distal 
end. Length of the largest specimen nearly 1 inch (25 mm.), 
breadth nearly inch (10 mm.). 

The description (except as regards dimensions) is taken from 
Miine-Ed wards’s types. 

There are in the British Museum several dried specimens from 
Simon’s' Bay, South Africa, collected on a sandy bottom in 4-7 
fathoms ; and others, without locality, collected by J. MacHilliTray 
of H.M.S.'f Eattiesnake.’ ■ 

In the Paris collection I have examined, besides four specimens 
from, the Cape' of Hood Hope (types of M.-Edwards’s. descrip- 
tion), others from the same locality '(MM. Qiioy and Graimard), 
and several others, again, without particular locality. 

' ■ Edotia'Hietipes, var, xjETinoESAXis. (Plate III, figs. 1 & 2.) 
"'■Two males are in the collection of the .Museum from.Jatiyama 
.'Bayj Japan,, obtained' at a depth ■ of 6i fathoms, lat. 29 °' 2' JT., 
long. 189®'50^' E., preS'ented by Dr., J. 'Gwyn Jeffreys,; and col- 
lected by .Capt., H. C. St. ■John, that differ 'SO slightly from 
' J. thtt !■ cannot regard' them ■ as" 'specifically distinct. 

The body is' quite smooth 'in the larger example, 'and' very nearly 
so in the 'smaller (which is of larger' size thm any specimen of 
the typical' I. Mrtifes that' I have 'seen),' and in both is of a 
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decidedly narrower-oYal form ; tlie antero-lateral angles of tlie 
liead are perliaps not so prominent and more rounded ; tlie eyes 
are smaller. Length of the largest example about 1 inch 1 line 
(28 inillim.) ; breadth about inch (10 millim.). In this speci- 
men the flagellum of the antennse is about 30-jointed, but in the 
smaller example (length inch, 21 millim.) only about 21 -jointed. 

§§ Antenn<s veri/ small, tvitJi the flag elhim rudimentarg ; post- 
aMomen uniart iciilate, (Edotia.) 

The species of this section may be distingiiisbed by the follow- 
ing characters ; — 

a. Dorsal surface of the lodg xoithout a median line of tiibercles. 

Lateral margins of the thoracic segments nearly straight and 
eren ; posterodateral angles of the three posterior thoracic seg- 
ments rounded ; lateral teeth near the base of the postabdomen 
obsolete. 1. D. triloha (Say). 

Lateral margins of the thoracic segments somewhat produced 
and angulated ; postero-kteral angles of the three posterior 
segments rounded ; suhbasal lateral teeth of the postahdomen 
usually distinct. 2 . JEJ. maxitosa (Stimpson). 

Lateral margins of the thoracic segments straight ; postero- 
lateral angles of the three posterior segments acute ; subbasal 
lateral teeth of the postahdomen distinct. 

Bd D, mageU€md€a (CnnnmghB^m), 

b. Dorsal surface of the lodg xoitli a median line oftulercles. 
Lateral margins of the thoracic segments nearly straight ; 
postero-lateral angles of the three posterior segments subacute 
subbasal lateral postahdominal teeth obsolete. 

4. D.. tuherculata^ Guerin. 

Edotta teiloba. ... 

Idotea Sap, Journ. Acad. Idat. ScL PMlad, i. p. 425, (1818) j 

'■ 3I.-Eiw,' Hist, Idat. Or.- ill. p. 134 (1840); DeKay, ZooL of Mew 
York Famia^'Cr. p. 43 (1844); Leidy^ Journ. Ac. Mat. Sci. Fliilad. 
.(ser. ' 2 ),m., p. 150 (1855).- 

Jjjera.? .triloba, WhUe^ List Crust Brit 3Ius. p. 97 (1847). 

■ '..Epelys .trilobiis, BmitJi, Rep. U.S. Fish Comm. pt. i., p. 57h ph vi, 

■ ■ ■ i5g.;28 (187'4); Verrillf Amer. Joum. of Sci' and Arts» (ser. 3) vii. 

' '/p* 135: (18741 lid. Proc. Amer. Assoc, p. 372 (1874) 5 , id. Rep. U.S..Fish 
'/Comm, pt i. p.'S/O (1874)5 Barger, Pr. U.S. Mat. Mus. ii. p. 160 
(1879) ; id. Rep. U.S. Fish Comm. pt.vi. Isopoda^f. ml. -Hgs. 
42, 43 (1870)h '' ' 
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This specieSj according to Harger, is of depressed-ovate, foriiij 
and is marked b}" a depressed line on each side ruiming from the 
posterior part of the head across the thoracic segmentSj nearer to 
their lateral margins than the median line (except perhaps on the 
last segment), thence to inclose a prominent hemispherical protu- 
berance on the anterior part of the postabdomen ; the body appears 
sligh% roughened under a lens, or sometimes minutely hirsute. 
Head slightly dilated on the sides, 'v^ith the antero -lateral angles 
produced, and with a pair of broad, low, triangular tubercles on 
its anterior part and a curved posterior depression. Thoracic 
segments wnth thick evident margins; first smallest, somewhat 
embracing the head, third and fourth largest, the last segment 
curving round the base of the postabdomen ; all, according to 
the figure, have their antero- and postero-lateral angles rounded. 
Postabdomen shorter and broader than in .^. moniom^ with a 
rounded lobe near its base separated from the large posterior 
portion by a more or less evident incision ; it is dorsallj convex ; 
lateral margins nearly even, and tbe distal is separated from the 
proximal portion by a broad and deep groove, which is continued 
to tlie margin, with only, at the most, traces of a tubercle on 
each side, the distal convexity being continued upon the obtusely- 
pointed apex. Eyes lateral and prominent. Antenniiles are 
longer than the head, and sux'pass the antennm, with the basal 
joint but little enlarged. Antennm shorter than the head, not 
surpassing the third antennulary joint ; the joints , increasing in 
length, to the fourth, fifth as long, as the fourth, but more sleiid,er; 
bearing the .minute slender rudiment' .of a flagellum, which i*s 
set,ose at" the ..tip. Legs slender, more or .less,. hairy, w-ith the 
slender reflexible claetyius almost acicularin some of the posterior 
pairs. Colo'ur uniform, dull. Length about, | inch, (6 millim.), 
breadth rather over yW inch (2'B millim.). 

.This species ranges, according to Harger, along the eastern 
.co,ast of the United States from Egg Harbour, Hew Jersey, to 
,.'Quahog Bay, .Maine. 

There is in the Museum collection , but a single small example 
of. this .'Species," preserved dry, from Egg Harbour, Hew Jersey 
(T. Say). : ■ A. second' specimen that formerly existed .in' the eollee-- 
tion is now destroyed.’ , I 'have therefore taken the,, description 
from. Hanger's' Beport. 

The stylet on . the second pair .of; postabdominal appendages' in 
tbe male is a little less elongated .-than in. the next species. ,. , 
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Edotia moktosa. 

Idotea inontosa, Stimpso7i, Marne Invert, Gd. BlanaUf p. 40 (1853). 

Epelys moiitosiis, Harger, Rep, U,S. Fisk Commission^ pt. i. p. 571 
(1874) j id. Ft, U.S, JS^at, 3Ius. ii. p. 161 (1879) 5 id. Rep, U,S, Fisk 
Comm, pt. vi. Isopoda,p. 359, pi. viii. figs. 44-4/ (1880); Verrill^ 
Amer. Journ, of Sci,^' Arts, (ser. 3) voi. vii. p. 45 (1874); id, Pr, 
Amer. Assoc, p. 367 (1874) ; id. Rep, U,S. Fisk Comm. pt. i. p. 2/0 
(1874) ; Smith Harger^ Tr, Conn, Acad, iii. p. 3 (1874) ; Wkiteaves^ 
Further Deep-sea Dredging G. St, Lawrence, p. 15 (1874).^’ 

This speciesj according to Harger, closely resembles the fore- 
going, but is distinguished as follows : — The eyes are prominent ; 
the antero-lateral angles of the head salient, and the tubercles on 
its upper surface more prominent than in F. triloha. The lateral 
margins of the thoracic segments, especially of the second, third, 
and fourth, are angulated and salient (in the middle, as the figure 
shows). Postabdoinen more elongated than in the last species, 
its breadth being to its length as 5*5 to 10 ; the depression cross- 
ing it is partially interrupted at each side by a tubercle, which 
often projects, as seen from above, just behind the basal lobe, 
forming a shoulder to the large basal lobe. Stylet on the second 
pair of postabdominal appendages in the male attains the middle 
of the cilia. Colour as in the preceding, dull. Length nearly 
f^^iiich (10 millim.), breadth about l-inch (Imillim.). 

It has been found as far north as Halifax and in the Bay of 
Eundy, and ranges southward to Long Island Sound. 

Judging merely from the descriptions and figure I should 
much doubt if this species be really distinct from F. triloha \ but 
having seen no specimens I cannot venture to unite the two 
forms. 

Mr. Harger designates, under the name var. liirsuta, a few 
specimens collected in 'Whiting. Eiver, which are much more 
decidedly hirsute than is usual, both on the upper surface and 
the legs. ■ In . other' respects they appear to be referable to F. 
momtosa, alt,houghthe posterior segments are, rather less angulated 
at the lateralmargin. , 

EbOTIA TUBEECTOATA. (Plate HI. figs. 3-6.) 

'..".Edotia Gu&in-’Mmeville, Icon. Regne Anim., Cr, p. 34^ 

, : (.1829-44);' Cmifiingkam, Trans, Linn. Soc, xxvii. p. 499' (1871). '' ' 

", Anisonotm' falklandicus, JVMfe, List Crtist, Brit, Mm" p.' '97' (1847) ^ 
deseript'imM.; , 
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The body is OYate, convex, posteriorly acute, of very fim con- 
sistency. The bead is tuberculate above, the elevations defined 
by deep grooves ; its frontal margin is nearly straight, and is 
armed with two rounded tubercles in the middle, between the 
bases of tlie anteiiniiles ; its antero-lateral lobes are rather pro- 
minent. The segments of the thorax have each a tubercle in the 
median dorsal line; a longitudinal depression on each side appears 
to mark the line of coalescence of the epimera ; on the sides 
there is a less-marked but larger elevation, and the lateral mar- 
gins are defined by a raised line ; the postero-lateral angles of 
all the segments are but little prolonged backward, and are more 
or less rounded. The postabdomen does not equal in length the 
four posterior thoracic segments ; it has a median elevation on 
the dorsal surface near its base, and three impressed lines appear 
to mark with more, or less distinctness as many eoalescent ' seg- 
ments'; beyond these' the dorsal surface is nearly smooth, convex, 
with the lateral margins slightly sinuated and converging rapidly 
to the distal extremity, w'hieh is subacute. Eyes large, but with 
a small pigment-spot. Antennules rather widely separated at 
base, reaching beyond the end of the peduncle of the antennsB, 
with their basal joints very short and scarcely dilated. Antennaj 
with the peduncle slender ; the last two joints nearly equal and. 
each longer than either of* the preceding ; fiagellum minute, 
8-jointed, not half as long as the last peduncular joint, with its 
basal joint much longer than the- two -following, the last terini- 
nating in 'a, pencil of rather 'long setae. Legs slender, rather 
thinly clothed' with hair, and with very .long, slender, simple 
claws. Tbe oblique raised line on the basal opercular plates 
extends over the posterior two thirds- of their outer surface. , The', 
terminal plate is very narrow, triangulate, and acute at its distal 
end. Length of the largest example about inch (SO inillim.),' 
bx’eadth rather more than -flinch (11 milimi.). 

.This species, as far as its range is at pre'seiit known, is confined' 
to the Straits- of Magellan and the Ealkland Islands. 

There is in, the Museum . .collection ,an example,, preserved, 
dry, from the Ealkland Islands (W.-E. Wright), designated by 
WhitO' ' Animmim falMandicus, and four, males , preserve-d in 
spirit from Gregory Bay, eastern Magellan, Straits' (Dr, B. 0. 
Cunningham).- 
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EbOTIA MAGELIiAKICA. 

Edotia magellanica, Cunningham, Trans. Linn. Soc. xxvii. p. 499^ 
pL lix. fig. 6 (1871). 

Tills apparently very distinct species differs from U. tuhermlata 
as follows : — The "body is relatively broaderj less convex, the ine- 
qualities of the dorsal surface are less marked, and there is no 
median dorsal line of tubercles. The postero-lateral angles of 
the sixth and seventh thoracic segments are acute. The second 
coalesced post abdominal segment is partially distinct on the sides, 
wdiere it is indicated by an acute tootb, and tbe terminal segment 
is not so much narrowed at its distal extremity. Length a little 
over inch (15 inillim.), breadth about inch (/niillim.). 

Live males, preserved in spirit, are in the collection, taken off 
Cape Espiritu Santo at the eastern entrance of the Straits of 
Magellan (Cimninghani). This is the only recorded locality of 
this species. 

§§§ Magelhm of the antennce obsolete ; jpostahdomen Uarticidate. 

(Desmarestia, Epelys.) 

A minute rudimentary flagellum may possibly exist in the 
single species of this section ; the antennje are represented as 
terminating in a pencil of setce. 

This section of the genus includes the single species 

EnOTLi ? CHILEKSIS. 

Desmarestia chileiisis^ Gay, Mist, de Chile, ZooL ill Cr, p. 287, ph iv. 

fig. 1 (1849). 

? Epelys aiinidatus, Dana, Amer, Journ. of Sci. and Arts, (ser. 2) vii. 
p, 427 (1849) ; id. MS, Eospl. Bwped., Cr, ii. p. 70d, pL xlvi. fig, 8 
(1853), young? 

In this species, as described by Gray (from whose long generic 
and specific descriptions and figure the following is adapted), the 
body is subovate, rugose, anteriorly dilated and rounded, narro’wed 
posteriorly; a lateral and longitudinal sulcus running along each 
side of the dorsal, surface of the. thorax gives, as in other species 
of the genus, a trilobated appearance to the body. The head is 
small, broader than long; its anterior border is biemargiiiate to 
receive the antemiules; its median portion is very acute, bent 
downward, with a longitudinal sulcus very distinct in the middle. 
Thorax fusiform, slightly convex above. Length of the four 
anterior segments nearly equal, of the three posterior much 
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sliorter; all have eoncaye anterior and posterior margins, witli 
tiae subtriangular lateral plates (coalesceiit epimera ?) broad, 
tliick, narrowed anteriorly, separated one from another, directed 
forward in the three first segments and backward in tlie three 
last. Postabdonien short, broad, very convex, with siibparalJel 
sides at base, narrowed posteriorly, with rounded apex, composed 
of two distinct segments — tbe first short, the second very large, 
sciitiform, longer than broad. Eyes placed at the sides of the 
head, near the postero-lateral angles, small, black in the yoimg, 
diiiiiiiislnDg and becoming almost invisible in the adult, xlii- 
tennules and antennge short, thick, suhequal, inserted in front of 
the head, composed of six joints, the last four larger than the 
basal, equal in length, but diminishing in* diameter from the first 
to the last, which is conical and ends in a pencil of hairs ; the 
second' antenna are inserted beneath' the 'first and in the same 
vertical line. , Legs little-elongated, robust, cylindrical, all ter- 
minating in a strong reflexible claw ; the legs of the first pair 
much shorter than the rest, which are suhequal. Colour yellow, 
variegated with grey. Length 2 lines (in the plate |iucli, nearly 
7 millim.). 

The author, in his description, mentions two large lateral plates 
of the postabdonien which are applied to and cover in large 
measure the ventral surface, by which, no doubt, the plates of 
the opereuliiin are intended. 

The E'pel'p anmilatm, wliieh I regard as probably the young 
of JOesmaredtui cliilenm^h described by Lana' as narrow, sub-' 
elliptic. , Head transverse, rather ' longer than' first .thoracic seg- 
ment ; frontal 'margin , apiculate in the mid die, a little concave 
on either side of ' tlie median prominence ; ■ ant ero -lateral angles 
ronnded. Thoracic segments all -short, prominent, transverse, 
iieaiij' equal in length, 'the last four a little separated on each 
side, the three posterior sublimate (when viewed from above). 
Postabdomen 2-jointed; first segment very short, nearly . obsolete, 
'much .narrower than the following ; t'he second sciitellate, tri- 
angular .behind:; the sides tov^^ards the base about parallel. Eyes 
minute, remote, .jiiitemiules "a little shorter than the niiteiinffi, 
.4-jointed, third joint, a little longer ■than,.; the, others. ' .Anten,!!© 
5-jointed, 'iiot'lo'nger than, the^ breadth -of the head ; joints .short, 
the ,last three' a little the' longest. 'Le'gs' ,subequal, , similar in', 
form, and terminating, in a, small claw ; all rather' short, the fi'rst 
'■'pair the shortest: Length |-mch. . ■' ' 
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Glii]i ,3 at Yina del Mar, three leagues north of' Yalparaiso (on 
the upper surface and embedded among the tentaeles of an 
Aaferias). 

There is a slight pubescence and a few Tery short hairs at the 
extremity of the postabdomen ; the opercular plates completely 
cover it below, and have hirsute margins. The antennsB are 
stoutish, and bear a few short hairs. 

In the above citation I have combined in great measure Dana’s 
generic and specific descriptions and subsequent remarks. 

As in ehilensiSf the postabdomen is biarticulate, with the 
sides at base subparailel, head with a median frontal lobe, the 
first pair of legs the shortest. 

CUEAIS^TIS. 

Cleantis, Dana, Amer. Journ. of Sci, andArfs^ (ser. 2) viii. p. 427 (1849), 

xiv. p. 300 (1852); id. U.S, EsopL Escped. xiv. {Or. 2) pp. 697, 707 

(]853). 

Ericbsonia, Dam, Amer. Journ. of Sci. and Arts, (ser. 2) viii. p. 427 

(1849), siv. p. 300 (1852) ; id. U.S. Ewpl. Escped. xiv. ( Or. 2), pp. 697, 

709 (1853) j Harger, Rep. U.S. Fish Comm. pt. vi. Isopoda, p. 354 

(1880). . , 

Body more or less slender and elongated, narrow oblong or 
subelliptie, or very slender. Head transverse, with the eyes 
placed near to the lateral margins. Postabdonien with all the 
segments coalescent, or composed of two to five distinct segments. 
Antennules small. Antennae well-developed, geniculate or non- 
geniculate, with the joints of the fiagellum all consolidated and 
forming a single piece. Bpimera distinct, small, some or all of 
them visible in a dorsal view. Legs slender, subsiniilar ; the 
penultimate joints of the three anterior pairs not dilated. Oper- 
cular valves nearly as in 

^Dostahdomm loiih allits segments coalescent. (Erichsonia.) 

The species of this section may apparently be distinguished as 
follows 

Elliptical, broadest in the middle: head with two distinct 
frontal tubercles; first and second thoracic segments triangulate 
on ■■ the , sides. , , , 1. O. angulata (Dana). ' 

Suboblong ; head with a bifid tubercle on its npper surface ; 
' \;thoracie, segments' laterally’ more or less angulated., 

2., 0.filiformis.{8n.jf 
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Narrow-linear : head without a dorsal tubercle ; thoracic 
segments with the lateral margins straight. 

3. G, attenuata (Harger), 

Ceeantis angulata. 

Erichsoaia angulataj Dana, Amer. Journ. of ScL and Arts, (ser. 2) viii. 
p. 427 (1849) ; id, U.S. Expl. Eosp. xiv. Or. ii. p. 710, pi. xiv. fig, 10 
(1853). 

Is described by Dana as long elliptic ; body a little conyex^ 
front excavated ; head with two tubezule's on the anterior margin 
and with two crenations on each side, in the posterior of which 
the eyes are situated. Head and thoracic segments angiilated- 
transverse ; four anterior segments of thorax with a tubercle at 
tbe middle, first and second triangular in outline on either side, 
third and fourth polygonal, the fourth the broadest and longest. 
Postabdomen uni articulate, oblong, subscutellate, margin sinuous, 
broadest near apex, extremity triangulate obtuse. Eyes of mode- 
rate size. Antennules not one third the length of tbe antennie. 
Anteiimn longer than half the body, genicuiated, G-jointed ; last 
three joints subeq_iial, penultimate shortest, the last obtuse, elavate, 
and pubescent. Legs subequal, two posterior and two anterior 
shortest, basal joints stout and generally tuberculated. Epimera 
angular and visible from above, ■ excepting the third and fourth 
pairs, the, third is sometimes apparent in an upper view. Colour 
brown or yellowish brown ; penultimate joint of legs with a black 
or brownish' transverse band. Length inch. 

Eio Janeiro.. Among seaweed in the harbour; found with 
Gaprellm, , ' , , 

The above description is adapted 'from Dana’s generic .and 
specific descriptions and observations. 

In the specimen observed by Dana the turn frontal tubercles 
W'ere situated a little to the left of the centre, the right antenna 
was a little larger than the left, and no tubercles were seen.' on 
the' basal joints of the' anterior legs. 

" C'nEANTis EiLiEOKMis. (Plate III. 'figs. 7 & 8.) ■ 

Stenosoma filifomis, Bay, Journ, Acad, Aht FMhi, i, ■ p, 424 

■' (1818)'; Mist Nat Cniil p, 134 (1840); DeKay,.Zml 

New York Fmna, vi. Cn p, 44 (1844). 

Idotea filiform.is, Cnts?. .Sn^.'Jfc.'p. '95 (1847).'' 

Ericlisonia .filiformis, Eep. D,S, Fish' 'Comm, 'p, i. p. 5/0, 

■ pLvL fig, 26 (1874); id, Pr, UE^Nat-Mui, i'i.p.'IdO (1870) /id. fiep. 
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U.S. Fish Comm. pt. vi, Isopoda, p. 355, pL vii. figs. S8~4l (1880); 

Verrilly Rep, U.S. Fish Comm, pt. i. p, 316 (1874). 

Body slender and elongated,' strongly serrated in a lateral out- 
line in a dorsal view, with nearly parallel sides and a median row 
of prominent tubercles, one large and bifid on tlie bead, and one 
on each thoracic segment. Head quadrate. In the first two 
segments of tlie thorax the postero-lateral angles are salient and 
mneb elevated, in the third and fourth both antero-lateral and 
postero-lateral angles are salient but not elevated; in the last 
three segments only the antero-lateral angles are produced. 
Postabdomen about one third the length of the body, with a 
more or less evident tooth on each side near the base, and dilated 
and obtusely triangular at apex. Eyes prominent. The anten- 
nules reach bejmnd the middle of the third antennal segment. 
Antennse more than half as long as the body, with the basal 
segment very short, next two or three times as long as the first, 
third to fifth nearly cylindrical, and the last or fiagellar segment 
the longest and slightly clavate, bristly-hairy towards the apex. 
The epimera are visible from above in a dorsal view in front of 
the antero-lateral angles of the first and second segments, and 
behind the antero-lateral angles in the three posterior segments. 
The opereuliim is a little more vaulted than in G. atfeniiata and 
shorter, the basal plate is less than three times as long as broad, 
its terminal plate is triangular. Colour usually a dull neutral 
tint, without bright markings, hut sometimes more or less 
variegated with brown or reddish, fading in alcohol. Length 
about inch (11 millim.), breadth rather under -1 inch (3 '4 
millim.). 

This species, Mr. Harger observes, was originally described from 
Great Egg Harbour, JSTew Jersey. It iS' not niicomm on along 
the shores of Long Island Sound, and, as fiir east as Vineyard 
Sound, Massachusetts, but has not yet been found north of 
Cape, Cod. 

There is in the Museiun collection a single dried specimen 
from Egg Harbour (J,. ,Say). 

.Mn a -'Specimen, in , the Paris collection ' from Gloria (Brazil ?) 
.'(M'M. Castlenau,'& BeviEe)' which I .refer with much hesitation 
..' .to"tMs,s.pecies, there is a .single strong hilohated tubercle, on the 
up,p-er;, surface of the, head-; -there is a, distinct .median : dorsal 
tubercle only on the first thoracic segment, the three following 
being carinated rather' than tuberculated ; the'angulated epimera 
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of tlie first and second tlioracic segments are yisible in a dorsal 
view below' the lateral margins of the segments, which project 
laterally and upwards and are themselves triangulate. The ter- 
minal postabclomiiial segment is sinuated, scarcely toothed on 
the sides. The eyes are situate apparently on the postero-lateral 
lobes of the head ; the antennules scarcely reach to the base of 
the antepenultimate joint of the antennm, whose terminal joint is 
geniculate, i, e. bent outwardly at an angle with the preceding 
joint. Distal opercular valves triangulate, with the apex, subacute. 
Length about | inch (S| miliim.). 

Cleais’tis attekhata. 

Erichsonia atteiiiiata, Harger, Rep, U,S, Fish €om?n, pt. L p. 570, 
pi. vi. fg. 27 (1874), pt. vi. Isopoda, p. 356, p'Is. vi. & vii. figs. 36, 3/ 
(1880); id. Pr. U,S.NatMus. ii. p. 160 (1870); Verriii^ Rep. U.S. 
Fisk Comm. pt. i. p. 3/0 (1874).' 

This 'species, according to Mr. Ilarger, is at once distinguished 
from the preceding by its slender form and regular outline. The 
bod}" is siiiooth throughout and about six times as long as broad, 
without proiiiiiient irregularities, and narrowly linear in outline. 
The thoracic segments increase in size to the third, which is equal 
to the fourtli, and the last three are of a gradually decreasing 
size. The postabdomen presents only slight traces of a lateral 
tooth near its base, and is but little dilated towards the tip. The 
eyes ■ are' sniaii and black. The antennules are' short, slightly 
surpassing the second antennal -joint. The antenna' are stout 
and smoother ' than in the ■ preceding ■species. The epimera are 
no'where 'Conspieiious, hut may usually be seen from above, espe- 
cially in the posterior segments. ■ ' The operculum is longer than 
in the preceding species, the- basal plate more than three 'times 
as long as broad, and the terminal plate elongated, tria'iigular, 
and obtuse. Specimens preserved in' spirit ' are of a "light 
'greyish yellow with nnniite black punct'ulations. Length ■rather 
more than inch (15, miliim.), breadth a little over,-j-| -inch 
(2| 'miliim.). ■ 

' It 'was abundant, a.ceording to Mr."Harger,, 'at Jersey, 
Great Egg, Harbour,. and ha.s also been’ found at Koank, Coniiec-* 
ticut, U. S.' 

' I „have .■seen no s'pecimens. ■ 
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§§ PostaM'Omen consisting of more than one segment^ distinct^ 
and msible in a dorsal mew. (CleaEtis.) 

The species may he distinguished as follows : — 

Postahdomen 2-;iointed, its distal end subtriangulate. 

1. C. isopiis, Gruhe (iiied.). 
Postahdomen 3~jointedj its distal end siih truncated or slightly 
excavated. 2. G. linearis^ Dana. 

Postabdomen 5-jointed, its distal end deeply emarginate. 

3. O. gramdosa^ Heller. 


CjLEAxris ISOPUS. (Plate III. figs. 9-11.) 

Cieantis isopiis, Grube (IfS. in ColL Brit. Mtcs.). 

The body has straight and subparallel sides, and is rather 
convex in the middle line ; the head has a small transverse linear 
impression near its posterior margin ; its anterior margin is some- 
what excavated, and its antero-lateral angles nearly right angles. 
The anterior margin of the first segment of the body is concave ; 
its antero-lateral angles are rounded and produced along the sides 
of the head almost as far as the eyes, which are situated in the 
middle of the lateral margins. The following seginents of the 
body are all of nearly similar "form, and equal length,' and arC' 
produced neither at the antero-lateral nor at the postero-lateral 
angles." The postabdomen is composed of two distinct segments, 
thC' first being very short ; the terminal segment is scarcely longer 
than broad, convex above at base, with the sides at first nearly 
parallel, but near to the distal extremity suddenly convergent, so 
that the apex is very broadly and obtusely triangulate ; it is 
marked on each side near the base with sutures , indicative of two 
coalescent segments. The antennnles are nearly as in Idotea; 
the antenna rather more than half as long as. the, animal, with 
five joints visible in a dorsal view, the first twO; of, which are 
short, the two next longer and' subequal, and the last (which takes 
the' place' of the fiagellum in’ Idotea) yet rather longer, and cloth'ed 
with' a few scattered short hairs. The epimera are almost linear, 
and' in the first three segments extend along only half the length 
of the lateral margina ; in, the following segments they become 
"successively .longer. ' The legs are very slender ; the fourth pair 
are, 'however, but little shorter than the preceding, ; the claws ' of' 
, ail th'e legs " are, slender and slightly 'Curved. The terminal oper- 
' ' cular,, plates are three-sided, with the outer margins oblique and' 
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sliglitly rounded to tlie distal extremity. Length of the largest 
example (a male) about -l-l- inch (21 millim.). 

Ojica, Goto Island, lat.^33== 12' 30" Is., long. 129^ 5' E. : a male 
and two females were collected at low-water mark. 

I am enabled to identify these specimens with the species de- 
signated (but, I believe, not yet described) as CUeemfis Isopm hj 
Dr. Edward Griibe, by comparison with two examples kindly pre- 
sented to the British Museum by that gentlemau : and I gladly 
avail myself of liis specific name. Dr. &rube’s specimens are from. 
Cliefoo. 

Cleac^tis likeaeis. 

Cleantis linearis, Dana, Amer. Journ* of Sci. and Arts, (ser. 2) viii. 
p. 427 (1849) ; id, U.S, Expl, Exp,, Or. ii. p. 70S, pL xlvi. fig. 9 
(1853)., 

In this species, according to Prof. Dana (from whose later 
work the description is taken) the body is very narrow-linear, and 
fully six times as long as wide. Head ■subtriaB.gular behind and 
obtuse, set into the following segment ; front truncate or a little 
excavate. Thoracic segments somewhat transverse : fourth, fifth, 
and sixth segments longest, the fourth nearly quadrate. Post- 
abdomen B-jointed ; the first two- segments very short, trans- 
verse the third nearly twice as long .as broad, having a suturO' 
near the' base, the sides nearly parallel, postero-laterai , angles 
truncate, apex truncate 'or . slightly excavate. ' Eyes situated 
near the angles of the head. Anteniiules vex'j small, not half the 
length' of the antennae, with their basal joints rather stout ; third 
shortest, obeonical; the fourth as lo,ng as the seco.iid'and third 
together. 'Anteiin® rather stout, shorter than ' half the bod}^, 
5- to 6-jointecl, not geniculate; last four joints' each' oblong; 
last joint shorter than the preceding, elongate-ovate, pubescent. 
The epimera (in the figure) are not visible in a dorsal view. Legs 
compressed, with the last joint the longest ; third pair twice as 
long as.'the first ; fourth pair very much shorter than the third ; ■ 
the last .four . pairs' gradually increase, in length.. Gkw with a 
short sp'ine beneath the apex. Colourless when obtained. Length 
9 or 10' .lines., , .■ 

Patagonia, Bio.I^egrO' (from the stomach of a Silurmf ^ 

I have seen no specimens. . ' 

The liotea angmtata of Hicolet (Crust, in' (ray’s -Chile,. Eool.' 
i.ii. p. 258', pL iii. fig. ..4, 1840), has the body narrow and' 'elongated ; 

eiot. JOUES’. — 'ZooEoax, Tonrxvi....'' ■ , ; 0 • ' 
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the four anterior segments of the thorax have the posterior margin 
narrower than the anterior, with the antero-latei^al angles some- 
what prolonged forward ; the last three segments, on the contrary, 
have the anterior margin narrower than the posterior, and the 
postero-lateral angles enlarged and prolonged backward. Postab- 
domen rather more than one fourth the length of the animal, with 
three very distinct segments ; the second segment with two 
rather obscure transverse sulci. Eyes red, occupying the antero- 
lateral angles of the head. Antennules approximated at base, 
and more slender than the antennae, which are brownish or yellow, 
and reach only to the third thoracic segment. Legs yellowish. 
Colour brownish, mingled with pale yellow, and with a longi- 
tudinal median line, which occupies the whole length of the 
thorax. Length about 4 lines (in the plate inch, about 
10 millim.). 

In the figure the sides of the body are nearly parallel, and there 
are six distinct postahdominal segments, the first five being very 
short, and the last seinicircularly rounded at its distal end. The 
antennm are 5-jointed, without a distinct flagellum, the last 
joint similar to the preceding, on which account I place the 
species, provisionally at least, in Oleantis, As the name Idotea 
mguBtaia hQtn preoccupied by Lucas, I would propose to 
designate this species, if distinct, Oleantis Grayi, It may be iden- 
tical with Oleantis linearis^ Pana, in which, however, the angles 
of the thoracic segments are less prominent, and the terminal 
segment truncated or even slightly excavated at its distal extre- 
mity. If, on the other hand, a distinct flagellum exist, the species 
must be placed in Ichfea — Idotea jgrismatica. 

CUEAKTIS GEXKULOSA. 

Cleantis granulosa, Heller , VerhandL zool.-hot, FereinSf Wien, xi. 
p. 49/ ( 1861 ) ; »U Or. in Beise der Nomra, p- 132, pi. xii. fig. 2 (1865). 

jBody very narrow, broadest at the two anterior segments, 
narrowing very slightly from before backward, with the post- 
abdomen as broad as the posterior margin of the thorax. Erontal 
margin of the head slightly emarginate in the middle ; its poste- 
rior margin convex. Thoracic segments of equal length, broader 
than Ion g, strongly convex, with the sides perpendicular. The 
anteroJateral angles of the first segment are only slightly pro- 
longed forward. The postabdomen consists of five segments, of 
which the two anterior are shaped like the preceding thoracic 
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Segiiients, l)eing as "broad as they, but mucli shorter, with the 
postero-kteral angles rather prominent ; the two following seg- 
ments are very narrow-transverse. The terminal segment is very 
long, very convex in the middle, abruptly deflexed toward the 
lateral and posterior margins, with the lateral margins parallel, 
directed somewhat inward toward the distal extremity ; the poste- 
rior margin deeply excavated. The eyes are inserted behind the 
antero-lateral angles. Antennules very short, reaching to the 
end of the second antenn ah joint, with the terminal joint elon- 
gate-conical, and quite as long as the preceding cylindrical joint. 
The antennae, when retracted, reach to the posterior margin of 
the fourth thoracic segment, and are 6 -jointed ; the joints 
decrease in thickness, hut increase in length, from the base to the 
distal extremity ; the basal joint is short and annular, the second 
and third joint with a dentiform process on its inner and upper 
distal margin and with a notch on the underside. Legs as in 
C. linearis, Epimera narrow, elongate-triangular, posteriorly 
acute. On the second, third, and fourth segments they appear 
shorter than, and occupy the anterior half of the lateral margins j 
on the three following segments they are anteriorly distinctly 
broader, occupy the whole of the lateral margins, and posteriorly 
even project somewhat beyond them. The whole surface of the 
body is finely granulated. Colour appears to be light brownish ; 
legs and antennsB yellowish grey. Length a little under xi inch 
(22 niillim.). 

St. Paul. 

As I have seen no specimens of this species, the description is 
taken from Prof. Heller’s w^ork. 

The following are species which have been referred to the 
IdoieulcB^ but belong to other families: — 

Idotea pso7^a (Linn.), Eabr. ,* Idotea pJi^sodes (Linn.), Pabr.; 
Idoiea alMcornis, Eabr.; Idotea aquatica (Linn.), Eabr. ; Afoteis 
scoptdorum (Linn,), Eabr. ; Idotea fenicillata^ Eisso, on which 
M. Eisso subsequently founded the genus 

The Jdoifm Landois, Jahresb. "Westf. prov. Ter. 

p. 42 (1878), inhabits JBuplectella aspe^^gillum, and is, according 
to Hr. Bertkau (Arch. f. Hat. Band xlvi. p. 272, 1880), very 
probably identical with Oirolana multidig vtaia, I have not seen 
Landois’s description., , ' 

The species of the curious blind genus Cwcidotea^ Packard, from 

' 0 # 
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tlie Wyandotte and Mammoth, Cayes, which also inhabit welk in 
Orleans, Indiana, do not, as Dr. Packard at first supposed, 
belong to the Idoteidw^ but to the A.sellid(jB ^ and the sjo-called 
egg-sacs are uropoda (see Packard, 5th Annual Itep. of Peabody 
Acad, of Sciences, 1873, p. 94, and S. I. Smith, Eep. D.S. Pish 
Commission, pt. ii. p. 661, 1874). Specimens apparently belong- 
ing to Gcdcidoiea stygia are in the British Mnseum from the Ken- 
tucky Gayes (Gr. Lewis, Esq.) ; but they are dried and in imper- 
fect condition, and appear to have lost the uropoda. 

The genus Bldbberina of y. Beneden (Mem. Acad. Bruxelles, 
xxxiii. p. 88, 1861) was placed by this author in the Idoteidm, 
hut is without the characteristic operculum of the family; it is 
apparently synonymous with Mur^dice, Leach. 

The following species are too insufficiently characterized for 
me to assign to them their exact position in the system ; pro- 
bably some of them may eyen not belong to this family : — Idotea 
(Qijmotlioa) americana, Eabr. ; Idotea chelipes (Eabr.), Latr. ; 
Idotea fas oiata^ljdi.iT, 

Hope, Cat. Crust. Ital. p. 26 (1851), refers to two species of 
which I have seen no descriptions-— liisso, 
from Mice, and leptosoma obtusiemda^ Costa, from Naples. 

EXPLICATION OF THE PLATES. 

Plate L 

Pig. 1. Dorsal view of bead and antennal region of Glyiytomtus entomon 
(Linn.), sliowing tbe position of the dorsally situated eyes, and the 
tbrm of tbe lateral cei’vical lobes, of tbe anfceiimiles, antennce, &o. 
X H- diam. 

2. Oxaercuiar valye, or modified iiropod, of the same,' viewed from tbe 

inner side, showing the position of the minute outer ramus, which is 
overlapped and concealed by tbe larger inner ramus, Cat. size. 

3. Dorsal view of bead of G lyy tomtits showing tbe 

structiu’e of the antero-lateral cervical lobes, eyes, an tennules, and 
antennoa, as in fig, 1. x 1|- diam. 

4. Ojpercular valve (modified uropod) of tbe same, showing tbe form of 

the inner and outer rami, as in fig. 2. Nat. size. 

5. Gtyptonotm Bahini Picton-Rocli: 0iacier, 

'A , X, 2'diain. ' 

6. Idotea Wkymperi, n, sj)., dorsal view, considerably magnified, 

7. Outer view of one of the opercular valves of the same, considerably 

magnified. 

8. Idotea oekotensis, Brandt, dorsal view of an adult specimen from Xedo 

Island, Japan, X L} diam. 

9. ;, Maiiliiped© of the same, considerably magnified. 
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Fig* 10. Outer riew of opercular valve of the same, magiiilied. 

11. Idotea lacustf is, Thomson ?, from a specimen from Port Henry, Straits 

of Magellan, X 4 diain. 

12. Opercular valve of the same, X 7 diam. 


Plate II. 

Fig. 1. Idotea Whitei, Stimpson ?, dorsal view (from a specimen in the collec- 
tion of the Paris Museum), x 2 diam. 

% Lateral view of the same, showing the form of the epimera, X 2 diam. 

3. Opercular valve of the same, outer view, further magnified. 

4. Idotea indica, M.-Edwax‘ds, doi'sal view (from the type in the Paris 

collection), X diam. 

6. Opercular valve of the same, X 2 diam. 

6* Idotea Feroni% M. -Edwards, dorsal view (from a specimen from 
Flmdei*’s Island), X 1-| diam. 

7. Opercular valve of the same, outer view, X 2 diam. 

8. Idotea lohata, White (ined.), dorsal view (from the unique type example 

in the collection of the British Museum), X 4 diam. 

9. Opercular valve of the same, outer view, X 10 diam. 


Plate III. 

Fig. 1. Edotia hirtiijes, M.-Edw., var. IcsvidorsaUs, n. var. (from a specimen 
from Jatiyama Bay, Japan), X 1^- diam. 

2. Opercular valve of the same, outer view, X 3 diam. 

3. Edotia tuhermlata, Ou^rin-Meneville, dorsal view, x 2 diam. 

4. Maxillipede of the same, greatly magnified. 

5. Greatly magnified view of part of the antenna of the same, showing 

rudimentary flagellum. 

6. Opercular valve of the same, outer view, considerably magnified. 

■I, Cleantis {E7'ichsmiia)filiformis{^Q.j) 'i^ dorsal view (from a specimen 
in the Paris collection), greatly magnified. 

8. Opercular valve of the same, dorsal view, considerably magnified. 

9. Cleaniis {Clemitis) iso^nis, Grube (ined.), dorsal view (from a specimen 

in the British-Museum collection), X 2 diam. 

10. Lateral view of the same, showing the form of the epimera, &c., 

X 2 diam. 

11, Opercular valve of the same, X nearly 4 diam. 
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OH THE BEYELOTMEOT OE THE CTENOPHOEA. 


ximiTEESAHY Address oe the President, 
Professor Adlman, M.D., LL.D., P.E.S, 


Becent Br ogress in oiir Knoioledge of the Development 
of the Cfenopliora. 

[Bead May 24, 1881.] 

In accordance Yath my usual practice of making tke Anniversary 
Address of tlie Linnean Society an exponent of recent progress 
in some department of zoological research, I have selected for the 
present occasion the additions which have of late years been made 
to our knowledge of the development of the Ctenopliora. 

In the summer of 1861 Deroe ovata made its appearance in 
great numbers in the Firth of Forth, and afiorded me an oppor- 
tunity of subjecting this beautiful Ctenophore to a careful ana- 
tomical and embryological study, and of making nmneroiis draw- 
ings illustrative of its structure and development. Before, how- 
ev er, all the points I had wished to ascertain had been made out, 
the animals had disappeared from the coast ; and in the hope of 
obtaining at a future period fresh subjects for examination, I con- 
tented myself with publishing an abstract without figures of the 
facts which I deemed most important, deferring the publication 
of the more detailed memoir to such time as I might he enabled 
to complete the unfinished observations. The opportunity, how- 
ever, of doing so never occurred. 

In this abstract I called attention to the existence in the egg 
of an external structureless membrane, wEich is separated from 
the vitellus by a clear interval, while the vitellus itself previous 
to segmentation shows a differentiation into a denser peripheral 
layer and a central portion, which has the appearance of being 
comp osed of cells with clearer contents. The later observations 
of Chun go to show that this semblance to ceils is only the ex- 
press ion of a vacuolated condition of the vitellus. 

I pointed out that while the first stages of segmentation pro- 
ceed in the usual way, the segmentation in its subsequent stages 
^oes not go on uniformly in all the previously formed cleavage- 

^ “ ContribiitioAS to our Kuowledge of the Structure and Bevelopment of the 
Beroidie/’ Proc. Eoy. Soc, Ediiib, vol. ir, p. 519 (1862). 

' . ' DINN. AOTON.— '5SOODO OT, YOD# STI. 
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splieres3 and tliat, in accordance with this^ the segmenting 
OYiiiii now presents spheres of unequal size. I showed that 
successive segmentation goes on with great activity in some of 
the spheres j while others continue unaffected by it^ or present 
it with much less energy, and that the former become broken up 
into a multitude of cells, by which the latter become gradually 
enveloped, so that the ovum now presents two very distinct por- 
tions — a central one, composed of large spherical cells, and a peri- 
pheral one, of much smaller cells. 

It was shown that on the completion of the peripheral layer a 
large lacunar cavity had become apparent among the cells in the 
centre of the ovum, and that soon after this a depression (the 
future mouth) takes place upon the surface of the embryo, and 
becomes deeper and deeper until the depres>sioii formed reaches 
the central lacuna, into w^hich it finally opens. I overlooked, 
hoivever, a still earlier stage, in which, according to Chun, the 
coinmunicatioii of the central cavity with the exterior takes place 
by means of an orifice, which showy's itself at the pole opposite to 
that of the definitive mouth. To the embryo in this stage Chun 
assigns the significance of a ga§tnilaM^\ its two embryonic leaf- 
lets, ectoderm and endoderm, its gastric cavity, and its mouth, 
which, how^ever, has hut a temporary existence, closing after a 
time, and being succeeded by the definitive moiitb, which opens 
on the opposite pole. 

I further show'ed that on the completion of the definitive inoiith, 
the ocellus, with its capsule and the rudiments of the oval teiita- 
culiferous disks (pole-plates), make their appearance on the aboral 
pole, and that the refractile corpuscles composing the ocellus may 
at this time be seen to be developedinthe interior of special cells. 
The edght meridional rows of swimming-plates liavo by this time 
made their appearance, not at equal distances from one anothei^ 
but in four pairs, extending from within a short distance of the 
aboral pole along the sides of the embryo, over about one fourth 
of the wliole distance from pole to pole. 

The next stage observed was characterized by the development 
of the vascular system. This commences by the differentiation 
of a portion of the large-celled tissue or endoderm, which consti- 
tutes the greater part of the embryo, into two somewhat pyriform 
masses, ^ extending one on either side of the alimentary cavity, 
and which, simultaneously with their formation, become excavated 
by an extension' of the , central lacuna. They thus form two large 
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sacs appended to tbe central lacuna, and opening iufco it, and 
are to become tlie deep longitudinal or gastric vessels of the 
animal. 

Nearly at tlie same time two other masses, exactly similar to 
tlie former, and also containing an extension of tlie central lacima, 
are found opposite to one another on the two remaining sides of 
the alimentary cavity ; so that this cavity is now surrounded by 
four sacs. 

The two last-formed sacs now become divided, each into two, 
the halves diverging more and more widely from one another, and 
becoming more and more superficial, until we find them in contact 
with the peripheral or ectodermal layer of the embryo, each sac 
here corresponding to a pair of meridional swimming-bands and 
to the interval between them. The final dichotomy of the sacs 
now takes place, each of the last-mentioned dividing into two, from 
the peripheral towards the central side, leaving each half imme- 
diately under a meridional swimming-hand ; so that every swim- 
ming-band has now a sac to itself. The gradual conversion of the 
wide sac-like vessels into the narrow canals of the adult is easily 
understood. About this time the central cavity, into which the 
vessels whose development has been just described open, and 
which corresponds to the so-called funnel of the adult, has sent 
off two branches, which run towards the ahoral pole, and form 
the canals which there open externally, one on each side of the 
sense-body. 

Up to this point the embryo has been confined within the 
coverings of the egg; but in the stage next described the yoruig 
^eroe was free. The meridional series of swimming-plates had 
extended further towar ds the mouth. The mouth was siirroiinded 
by a circular canal, into which the two deep longitudinal vessels 
(gastric vessels) had opened. The circular canal was probably 
developed from the oral extremities of these vessels as T“kke 
branches, by whose inoseiilation the ring became completed. Tour 
out of the eight meridional vessels (those, namely, which corre- 
sponded to the narrow sides of the stomach) had also opened into 
the circular canal; hut the other four meridional vessels, though 
extending for some distance beyond the oral extremities of the 
series of swimming-plates towhichthey belonged, still terminated 
towards the mouth, each in a blind extremity. The eight meri- 
dional vessels had begun to send out their ceecal offsets, as yet few 
in number and simple. In a still further stage, the animal now 

' " 7 *^' ' ' 
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measuring about three fourths of an inch in length, all the meri- 
dional Tessels had opened into the circular canal, while their 
cfficai offsets had become nimierons and ramified. The series of 
swimming-plates, however, had not yet attained their entire 
length, while the generative organs had not made their appear- 
ance, and the processes which spring from the margin of the 
tentaeiiliferous disks were still nearly simple. 

For reasons already mentioned this pjaper w'as unaccompanied 
by figures ; and I have therefore probably no reason to complain 
that the points in which it anticipates the results of subsequent 
research have been either overlooked, as by Fol, who does not 
seem to have knowm of its existence, or to have been inisniider- 
stoocl, as by Xowalewsky, who, though aware of the existence of 
the paper, does not seem to have thought himself called upon to 
cite it. I am indebted to Alexander Agassiz first, and to Chun 
afterwards, for having amply recognized it. 

Kowalewsky lias studied the development of several species of 
Ctenophora, among which he has especially attended to that of 
MscliBclioltzui cordata. His account of the strucfcure of the egg in 
this Ctenophore agrees with my own in recognizing not only an 
external structureless membrane, but a differentiation of the vitel- 
lus into a peripheral and a central portion. The latter, however, 
he describes as composed of fat-globules; and he regards it as 
performing the function of a food-yolk (Hahrungsdotter), while 
the peripheral portion constitutes the formative yolk (Bildungs- 
dotter), and afibrds the proper foundation for the embryo. With 
this view I am unable to agree. From my own observations, cited 
above, it follow's that the whole mass of the ovum participates in 
the cleavage, and contributes directly to the fornmtion of the 
embryo. Kowalewsky has seen the peripheral layer exhibit 
protoplasmic movements of contraction previously to the com- 
mencement of cleavage. 

The remarkable and eminently characteristic feature in the 
egg-cleavage of the Otenophora, which, as described above, results 
in an outer layer of minute cleavage-spheres, by which the cen- 
tral mass of larger, more slowly segmenting spheres becomes 
gradually enveloped, has also been well observed by Kov/alewsky, 
t who gives fuller details of the process than it was possible to 
embrace in the short abstract which I had myself published. 

He describes the protoplasm of each of the large central spheres. 
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wlieii tliese have been nearly enveloped by the layer of small 
peripheral spheres, as usually presenting towards its centre a 
more concentrated portion, in the form of a nucleus, from which 
filaments radiate tow’ards the circumference of the sphere ; but 
he does not regard this as representing a true cell-nucleus* He 
has noticed, however, a true cell-nucleus in each of the sphi^res 
composing the enveloping layer. 

He has observed the formation of the swimming-plates, which 
he describes as originating in series of cells, which at first project 
hemispherieally from the surface of the embryo. Each cell carries 
on its projecting end a set of fine hairs, which ultimately become 
fused together, and form the vibrating swimming-plate. Will, 
as cited by Ohiin, appears to have already noticed the formation 
of the swimming-plates out of cilia thus fused together. 

The newest point in Kowalewsky’s memoir is probably his 
account of the migration of cells from the surrounding parts into 
the gelatinous substance which is to constitute the great mass 
of the body in the adult. This jelly shows itself at first as a very 
thin stratum between the peripheral layer of cells and the central 
mass ; and he believes it to be formed at the cost of the large cen- 
tral cleavage-spheres. It is at first perfectly clear and structure- 
less ; but as it increases in volume some of the cells of the peri- 
pheral layer detach themselves, and wander into the jelly. This 
migration, of the cells becomes more and more active. The mi- 
grating cells at first project from the peripheral layer into the 
jelly, into which they send ofif pseudopodia-like prolongations, and 
finally completely detach themselves, and move into the deeper 
parts of the jelly, where their offshoots freely anastomose with one 
another. Treated with carmine solution, the homogeneous part 
of the jelly becomes coloured, while the ceils which had migrated 
into it remain unaffected by the pigment. 

The observations of Howalew^sky afford farther evidence in 
favour of the nervous character of the ganglion-like body which 
lies under the so-called ocellus, with its capsule ; for he finds 
filaments passing from it to he distributed to each of the series of 
swimming-plates, every plate receiving a small branch from the 
filament common to the entire series. The origin of the otolites 
each in a cell, from which they escape and reach the interior of 
the capsule, has also been noticed by him. 

Kow^alewsky has also followed Qesttm mmrU i}xtou^ some of 
the' early stages of its' development;', and' 'he finds,, that, the ''seg- 
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jneiitatioii of tlie Titelliis presents tlie features cliaracteristic of 
all tlie Ctenopliora Iiitlierto examined. He lias traced its deve- 
lopment up to the formation of the series of swimming-plates, 
which he describes as composed, like those in UsehseholtMa, of 
confluent hairs. At this period the young Cestiim has a globular 
form ; and the tentacles are of considerable length, and are quite 
similar to those of Mwharis. 

The development of JEiicharis multicornis^ of Gydippe hormo- 
p/mm, and of FhurohmcJim has also been studied by him ; and, 
so far as his observations have gone, he finds the development of 
these Ctenophora to take place quite on the type of that of 
JtJseJiscJioltzm. 

Howalewsky has further examined the development of Beroe 
Mrsicalii ; and, though he has but a slight acquaintance with my 
own published researches on the development of Beroe ovata, he 
confirms, in their essential features, most of the results to which 
I had already arrived. 

Some observations on the development of the Ctenophora have 
also been made by Pol, and published by him in the form of an 
inaugural dissertation 

He describes the structure of the egg in Buramphm vexilliferaf 
Hegenb., his account of which agrees in all essential points with 
the previously published descriptions of the egg of other Cteno- 
phores. He has observed also the phenomena of segmentation, 
and has seen the formation of both the large and the small 
segment-spheres, and the envelopment of the former by the 
latter. He appears to have seen the differentiation of the four en- 
dodermal masses which are to become the primordial trunks of the 
vascular system j but he does not seem to recognize their signili- 
cance ; while his account of the formation of the digestive cavity 
and funnel is but fragmentary, and, judging from the analogy of 
other species, is less in accordance with the actual course of the 
development than are the descriptions which had been previously 
published. His account of the proper eznbryonal development 
does not go beyond this stage ; and the few further details which 
he gives us, apply to 4he young Oteaophore in a much more ad- 
vanced stage of growth. 

* Hermann pol, ‘Eia Beitrag zur Anatomi© und Bntwickelungsgeschiciite 
einiger Bippenquallen/ Berlin, 1869. 
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PoFs dissertation, however, is mainly occupied with an account 
of the anatomy of adult forms ; and the memoir is throughout 
illustrated by well-executed figures of development and struc- 
ture, 

• The series of researches which, next in point of time, has con- 
tributed most to our knowledge of the development of the Oteno- 
phora, we owe to Alexander Agassiz, who has given us a well- 
illustrated and valuable memoir on the embryology of Idyia 
{BeroG) and of Blmrobraoliia In his account of the structure 
of the egg and of its development, he has confirmed in most 
points the results obtained by Kowalewsky, Eol, and myself, 
demonstrating by independent observation the remarkable pro- 
cess by which the first formed cleavage-spheres become gradually 
enveloped by a layer of smaller spheres resulting from a later 
division of those previously formed f- 

He has studied in great detail this process, and describes the 
eight segment-spheres first formed as arranging themselves round 

Alexander Agassiz, Einbyology of the Otenophora/* Mem. of Amenoaii 
Acad, of Arts and Science, vol. x. 1S74. 

t It may be a question bow far the enveloping layer of small spheres represents 
a continuation of the proper yolk-cleavage, or is to be regarded as a post- 
morular formation. Agassiz, if I have correctly interpreted his remarks, would 
seem to maintain the latter view ; and with this l am disposed to agree, though 
it is difficult to say where in the Gtenophora yolk-cleavage ends and a proper 
organ-formation begins, or what stage in the development of the egg we are to 
consider as corresponding to the proper mulberry-like condition of other ova. 
If we regard the proper yolk-cleavage as coinciding with the division of the 
egg-cell only so long as this continues uniform, we shall have a definite character 
to rest on, and the formation of the small peripheral spheres will then be a 
post-inoriilar phenomenon resulting in the formation of the two gemiiial layers, 
ectoderm and endoderm. The mulberry-like condition would, it is true, in 
aecordaiice with this view be completed at a much earlier stage, and be repro* 
presented by a much smaller number of cells than perhaps in any other ascer- 
tained instance ; but, notwithstanding this, the whole process could be brought 
more into accordance with what we already know of yolk-cieavage and its 
immediate results than would be possible if wo were to regard the formation of 
the small peripheral spheres as a direct continimtion of the : proper yolk- 
cleavage- 

The formation of the peripheral layer of small dark spheres by which the 
central large clear spheres become enveloped results in a condition which must 
be carefully distinguished from that of the unsegmented ovuin, in which we 
have also a central clearer mass surrounded by a peripheral darker layer. 
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a yertical axis, wliile from tliat end of each whicli is turned towards 
the actinal pole of the otoiUj or the pole where the mouth is 
ultimately to show itself, a small segment becomes constricted off. 
In the eight small spheres thus resulting, segmentation now sets 
in with great activity ; these spheres multiply rapidly by division ; 
and it is the layer of cells so formed which gradually extends 
towards the opposite pole of tlie egg over what remains of the 
eight large spheres, until these are finally completely enveloped 
by it. The large spheres also become multiplied by division, but 
much more slowly than the small ones. 

The enveloping layer thus formed he calls the embryonal layer, 
and regards it as that from which the embryo is directly deve- 
loped, while he regards the included spheres as performing only 
the functions of a food-yolk. This view, however, I find it as 
difficult to bring into harmony with my own observations cited 
above as I do the somewhat different views of Kowalewsky re- 
garding a formative and a food-yolk It appeared to me certain 
that the mass of central spheres is the source from which the 
whole vascular system of Beroe is directly developed f. Indeed 
this, as has been since especially insisted on by Chun, is to become 
the endoclerm, while the peripheral layer is the foundation of the 
ectoderm. 

Agassiz has also seen the commencement of the swimming- 
plates in local accumulations of the cells which constitute the 
outer layer, and has recognized the formation of the mouth in a 
depression which takes place in a thickening of this layer at one 
pole, while the sense-body originates in a similar thickening at 
the opposite pole. He has further followed the formation of the 
digestive cavity, which shows itself as a deepening of the oral 
depression, accompanied by an inversion of the outer layer, the in- 
bulging thus formed being describedasgraduallyextendingthrougli 
the axis until it reaches the walls of the embryo at the opposite 
pole. He does not appear, however, sufficiently to insist on the 
fact that the tube formed by the inversion of the superficial layer 
always opens into a cavity which had been already formed in the 
centre of the embryo. I regard the independent formation of 
this central lacuna, and the opening into it of the digestive canal, 
as one of the most important morphological facts in the embryo- 
logy of the Ctenophora, 

■ t ' See above, p. 91. . ' ' 
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Tlie interesting observations of Kowalewsky regarding the 
formation of the gelatinous tissue have been confirmed by Agassiz, 
who has seen this tissue pervaded by ceils, which have detached 
themselves from the outer walls, and migrated into the gelatinous 
mass. 

The vessels are described as originating in four oiitbiilgings of 
the digestive cavity, which rapidly push their way towards the 
oral pole. These tubes, as pointed out in the abstract cited above 
(seep. 91), really result from the transformation of the four 
great endodermal sacs, whose cavities are continued from the 
central cavity of the embryo, which ought to he distinguished 
from the true digestive cavity, being the part which is to become 
the so-called funnel of the adult. 

Agassiz had already described ^ some of the more important 
stages in the post-embryonal development of MeimhracMa 
(Oydipidse) and of Mertensia^ as well as in that of Bolimy which 
may be taken as a typical example of the lobate group of the 
Ctenophora, and had illustrated his memoir with many beautiful 
and highly expressive woodcuts. In the present memoir he has 
made a very careful study of the entire embryology of Bleitro- 
IracMa^ and has shown that, setting aside the formation of the 
long retractile tentacles, which are absent in Beroe\ it is in all 
points almost identical with that of Beroe. He has also shown 
that the changes undergone by the young during its 

post-embryonal development, have an almost complete identity in 
all essential points with the post-embryonal changes of Bleiiro- 
hracliia. 

"While the changes of Beroe^ BlewrolracMa, and Mertemm 
during their post-emhryonal development are not by any means 
striking, those presented by Bolina vltq on the contrary shown 
to he very great — a fact to which, in some important points, 
MacCrady had already, as cited by Agassiz, called attention. Up 
to the time when the young Bolim is ready to escape from the 
egg it can scarce^ be distinguished from Bleiirolmchia during a 
corresponding period, except in the fact that the compression of 
its body is in a plane at right angles to that of the compression 
in Bleurohraclim. It is after this that we find those well-marked 
changes of form, which show themselves in the acquisition of 

^ Alex, Agassiz, iu Illustr. Catal. of Musoxua of Comp. Zook Harvard Col- 
lege, 1865. 
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auBcles and lobes, the complex windings and anastomoses in 
these of tlie vessels, and tlie almost complete disappearance of 
tlie tentacles, at first liiglily developed, like those of P/ewro- 
hracMa^' changes which result in the very diflerent and remarkable 
form of the adult Bolina, with its great lobe-like appendages and 
auricles. 

By far the most elaborate and important treatise which has 
yet appeared on the Ctenophora is the recent great Avork of 
Chun on the ‘ Ctenophora of the Bay of Naples ’ This fi.nely 
illustrated Avork is one of the many valuable contributions to 
zoology AA^hich Ave owe to the opportunity of research afforded 
by the Zoological Station at Naples. It treats of all the principal 
Ctenophoral groups, in their anatomical, embryological, and syste- 
matic relations. 

His study of the development of Hueliaris muUicomis is made 
by Chun the basis of Ms general account of Ctenophoral embryo- 
logy. To the two portions of the egg, the peripheral and the 
central, to AAMich attention has been already called, he applies the 
terms “ ectoplasm ’’ and endoplasm.” The former he describes 
as a proper albumen-holding protoplasm, and the latter as a 
clearer vacuolated ‘‘ cell-sap,” and refers its apparent constitution 
out of spheres to its vacuolated condition. 

The nucleus, which had escaped detection by the earlier ob- 
servers, has been found by Chun imbedded in the ectoplasm. 
Kowalewskyt, though he failed at first to find it, recognized it 
afterwards in EselisclioUzia MiicJiaris^ Avhile HertwigJ had 
seen it in Gallianira and JBeroe. Chun noAV finds it in all the 
Ctenophora examined by him. 

The egg-cleavage is fully described ; and in his account of its 
general character he confirms most of the observations made by 
Agassiz, Pol, IvowaleAVsky, and myself, AApile he adds some de- 

^ Banna, uiid Blora cles G-olfes von Neapel mid der angrenzenden Meeres- 
Absclmitte. Herausgegehen von der zoologischen Station zuNeapel I. Mono- 
gmplm Ctenophora von Dr. Carl Cliim. Lehizig, 1880. 

f A, KowaleAVshy, Investigations on the Development of tlie Coelenterata, 
with 8 plates, in the Transactions of the Imperial Society of the Biiends of 
Natural History, Anthropology, and Ethnography, Moscow 1873. This memoir 
is imfortimately published in the Eussian language, and I am acgimintecl with 
it only through an abstract in Hoffmann and Schwalbe’s ‘ lahresberichte der 
Anatomic nnd Thysiologie/ 1873. 

I '‘IJeber den Ban der Otenophoren,” Jenaische Zeitsch. f. Naturwiss. 
Band siv. p. 313 (1880), 
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tails regarding the later stages of this process. After the cleav- 
age has advanced to the formation of four e(][nal spheres lying in 
one plane, the next cleavage intersects the four spheres in an 
oblique direction, and divides each of them into a larger sphere, 
and a smaller one which lies obliquely upon it, The eight 
spheres, now no longer lying in the same X3lane, present a further 
difference in the fact that the main mass of the granular ectoplasm 
has passed over to the four small superjacent spheres, clothing 
them with a thick layer, and rendering their colonr darker than 
that of the others — a condition which I had not noticed in Beroe^ 
where, as Chun admits, it is by no means obvious. 

As a general rule tbe eight segment-spheres thus formed 
divide almost simultaneously, each into two of dissimilar size. 
In this process nearly the whole of the ectoplasm is carried over 
into the eight smaller superjacent cells, while the eight large 
cells on which these lie consist chiefly of the endoplasm, being 
overlain only by a thin, scarcely visible layer of ectoplasm. In 
the later stages the endoplasm collects more and more about the 
nucleus of the large clear spheres, while their vacuoles flow 
together into a continuous cavity traversed by irregularly radia- 
ting and branching filaments from the central endoplasm. 

After the cleavage has thus advanced so far that eight small 
cells lie on the eight larger ones, the fii’st begin very suddenly 
and with great activity to divide, while the others remain quies- 
cent. In Lampetia alone, which presents in its development 
many peculiarities, do we find tbe division of the large cells 
going on at the same rate with that of the small. 

By the energetic division of the small cells the mass formed 
by the subjacent eight large cells becomes surrounded by a ring- 
like mantle, ■whicli gradually extends towards the poles. In the 
meantime division has been resumed in the subjacent cells, whicli 
from eight have become sixteen; and by the centrifugal separa- 
tion of these cells from one another in the centre of the mass 
there is liere formed a large vacuolar cavity which extends 
through the entire axis of the embryo. The enveloping cell- 
layer continuing, to/ advance towards the poles, one of these 
becomes soon closed in, while the opposite pole remains as yet 
uncovered. About this time division is once more i^epeated in 
the sixteen large cells, without, however, presenting the regularity 
which had hitherto characterized this process. 

In the stage at which the- embryo ' haS' now arrived, with its two' 
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layers of cells and its central cavity, and with one pole closed 
while the opposite pole remains open, Ohiin has recognized the 
morphological significance of a gastruia, and sees in the two 
layers of cells which form its walls the two primitive germinal 
layers, ectoderm and endoderm. He thus takes a view very 
different from that of Eowalewsky and A. Agassiz, who regard 
the large central cells as having the physiological value of a food- 
yolk. My own observations on the development of Beroe^ as 
cited above, lead me to conclusions quite in accordance with the 
view taken by Chun. 

The central cavity still communicates with the exterior by the 
gastrula-moutli, but becomes narrower by the pressure exerted 
by tbe ectoderm-cells, and is at last reduced to the condition of 
a narrow slit. In the meantime the ectoderm layer lias been 
extending itself concentrically over the open pole, which it 
finally completely covers, and thus permanently closes the gas- 
trula-moutli. 

After the ectoderm has in this way completely grown over the 
enclodermal cells, and both the poles have become closed, a 
thickening of the ectoderm may be noticed on each pole, caused 
on that where the gastmla-mouth had been situated by the cells 
here acquiring an elongated cylinder shape, while on the opjposite 
pole the thickening is the result of the multiplication of the 
cells, which here become disposed in several layers. Out of the 
elongated ectoderm-cells which have shown themselves on the 
pole previously occupied by the gastrula-mouth, the central 
nervous system is to be differentiated, while in the thickened 
ectoderm of the opposite pole an inbulging may now be noticed ; 
and we thus obtain the definitive mouth and the foundation of 
the digestive canal. 

'With this stage we have the first data for the orientation of 
the embryo p for we can now distingnish an oral pole from the 
opposite sense-pole, the axis p>assing through the two poles being 
the main axis of the Ctenophore. 

Simultaneously with the accumulation of ectoderm-cells on the 
oral pole a similar accumulation may be seen in ail Ctenophores, 
except the Beroidse, on the right and left half of the embryo. 
The paired protuberances thus formed represent the foundation 
' of the : tentacle-apparatus. 

Very early four symmetrically placed groups of ectoderm-cells 
becotne differentiated in a meridional direction from the rest by 
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enlarging and assuming a cylindrical form. Upon some of these 
cells may soon be seen a number of exceedingly fine ciliaj wMcli 
almost at their first appearance unite with one another, and form 
the embryo swimming-plate, as first observed by Will and after- 
wards by Kownlewsky. Each swimming-plate is thus the produce 
of a single ceil. 

Chun was the first to call attention to the fact that the entire 
ectoderm of the embryo is clothed with exceedingly minute 
vibratile cilia. Of these cilia eight linear series become more 
strongly developed simultaneously with the appearance of the 
swimming-plates, extend from the aboral end of every swimming- 
plate series towards the sense-pjole, unite two by two, and finally 
end in the base of four strong sabre-shaped oscillating cilia. 

When the ectodermal layer has closed over the gastruia-inoiith, 
the cells composing it here multiply by division over a small 
polar area, and at the same time become elongated to about twice 
their original height. The sharply circumscribed ectoderm-region 
thus formed becomes somewhat rounded, sinks a little below the 
surface, and forms the central nervous system. Two semicircular 
groups of ectoderm-cells may now be seen, one on each side of 
the central nervous system. These soon acquire an elongated 
oval form, with the long axis in the plane of the stomach, and 
become the ^fpole plates.’’ Surrounding the central nervous 
system may now be seen four groups of strong cilia. These in- 
crease in height, unite with one another so as to form a closed 
cilia-'wreath round the nerve-mass ; and finally the individual cilia 
become fused together and arch over the nerve-mass in the form 
of a closed capsule. 

At an early period strongly refringent corpuscles may be 
noticed in many of the nerve-cells. These are finally expelled 
from their generatiug ceils and become agglomerated into an 
otolite-heap, which lies in the interior of the nerve-capsule, where 
it is driven from place to place by the action of the cilia., which 
line the floor of the capsule, until it finally adheres to the curved 
ends of the four large sabre-shaped cilia already mentioned. The 
otolites are composed of phosphate of lime. 

The central nervous system thus, of all organs of the Cteno- 
phora, attains earliest its definitive form. Through its intimate 
relation to the swimming-plates it is among the most charac- 
teristic organs of the Ctenophora, and is found in all the species 
, with great uniformity. , ■ 
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At the pole opposite to that -vYliere the gastriila-moiith had 
been situated, and which is now occupied by the site of the central 
nervous system, an inbulging of the ectoderin may be seen to 
take place in the line of the main axis. This gives us the origin 
of the definitive month and of the stomach, which continues to 
force its w^ay deeper and deeper until it reaches a point a little 
beyond the middle of the body, and soon opens into the cavity 
which from a very early period had existed in the interior of the 
embryo, and which now becomes widened towards the sense-pole, 
and forms the foundation- of the funnel. Even at this early 
period the lateraTcompression of both stomach and funnel may 
be seen, the two planes being placed at right angles to one 
another. 

In the meantime the endoderm had become divided into two 
halves separated from one another by the plane of the stomach, 
and each of these again into two halves separated by the funnel- 
plane. Into each of the four endodermal masses thus difierentiated 
an offset from the funnel extends, gradually advancing towards 
the mouth-pole, and soon widening into a considerable lumen. 
In these four sac-like masses of endoderm we have the first traces 
of the vascular system. 

Between the stomach, funnel, endodermal sacs, and ectoderm 
the gelatinous tissue had already begun to be secreted as a clear 
layer, into which Chun had seen the migration of the richly rami- 
fying cells from the ectoderm and stomach, to which Kowalew^sky 
and Agassiz had already drawn attention. By the continued 
secretion of the jelly the embryo increases greatly in volume, 
and the endoderm-sacs become very distinct. 

It is in the stage just described that, according to Ghim, most 
embryos leave the egg, after which the dilferentiation of the 
definitive vascukr apparatus out of the endoderm-sacs takes place. 
In how^’ever, I have found development proceeding within 
the egg to a much more advanced stage; 

Chun here makes an important generalization ■which legiti- 
mately follows from the course of the development now traced— 
namely, that tw^o cavities destined to play different physiological 
parts in the life of the animal, one being devoted to the diges- 
tion of the nutriment and the other to its distribution, are 
derived respectively from two different germinal layers. The 
stomach owes its origin to the ectoderm, being formed by an in- 
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bulging of ibis membrane; wliile tbe funnel and tlie yessels 
wliicb proceed from it are formed out of tbe large-celled endo- 
dermal tissue. This view, wbicb is quite in accordance with 
my own observations (see above, p. 91), is inconsistent with tbe 
opinion that tbe large clear central cells serve only as a food-yolk. 

Tbe furtlier, or post-embryonal development of tbe Ctenopbora 
— that wbicb takes place after tbeir exit from tbe egg — does not 
oifer tbe same uniformity as that found in tbe stages bitberto 
traced ; and Gbun describes it as it presents itself in different 
groups. He takes Eucliaris miilticomis, wbicb bad already 
afforded bim a type for bis description of tbe earlier stages of 
Ctenopboral development, as a type also of tbe post-embryonal 
development of the lobed Ctenopbora. 

When Uucharis multicornis leaves tbe egg it is of a pyriform 
figure and laterally compressed, so that the axis in tbe plane of 
tbe funnel exceeds in length tbe axis in tbe plane of tbe stomach. 
This is tbe characteristic condition of the achiili state of another 
Ctenopboral genus, Mertemia^ BXidiiB in striking contrast with the 
adult form of MucJiaris, in wbicb the axis in tbe stomach-plane 
is longer than that in tbe funnel-plane. 

Tbe tentacular apparatus lies concealed in small sbeafcb-like 
depressions of tbe surface, one on either side. Each sheath con- 
tains two short rudimentary tentacles, of which the iippjer one 
rapidly grows and develops lateral branches, while the lower one 
remains rudimentary. The central nervous system is suiTOunded 
and overtopped by four roundish prominences of the gelatinous 
tissue. Tbe ribs consist each of from four to five swimming- 
plates. Tbe cells wbicb bad migrated into the jelly from the 
ectoderm and stomach- walls have already become elongated into 
true muscle-cells, and show themselves as fibres lying between 
tbe gastrovascular apparatus and tbe periphery. 

Hitherto tbe vascular system has not shown an obvious dis- 
tinction into funnel, central, and peripheral portions, and consists 
merely of two sacs which communicate with the central lacuna 
and send out short bulgings towards the ribs and tbe tentacular 
apparatus. , ' The .next, ebanges, .however, are essentially marked 
by the'' increased differentiation, of tbe vascular, system; ' Gliun 
describes the two vessels which run along the broad side of the 
stomach to'wards , the mouth. (Magengefasse) ' as originating in, 
ampuliform outbulgings of tbe two endodermai sacs ; and though 
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lie takes tlie same view of the origin of these vessels in Beroe] 
tills does not correspond with the result of my own observationsj 
from which I felt justified in concluding that in Beroe the two 
vessels in question originate in a direct transformation of two of 
the four sac-like masses which are differentiated out of the cells 
of the endoderm. 

The larva increases in size ; the stomach tapers from the wide 
mouth towards the laterally compressed funnel into which it 
opens. From the funnel the vessels are seen to he given off ; 
and their regular dichotomous distribution, which is so charac- 
teristic of the Ctenophora, has begun to show itself. The four 
prominences wdiich had raised themselves round the central 
nervous system have disappeared ; and this lies henceforth free 
on the summit of the ahoral pole. 

The next development-stage of Biocliaris is characterized by 
the appearance of the lobes, and by the unequal growdh in length 
of the meridional vessels. The lobes show themselves as two 
lateral projections lying in the funnel-plane. At the same time 
a difference in the length of the meridional vessels becomes 
manifest, the four subventral ” vessels exceeding in length the 
four “ siibtentaeular.” 

All the meridional vessels now grow rapidly towards the mouth- 
margin, extending themselves along the outer side of the lobes. 
When arrived at the oral region of the body, they begin to bend 
round on each side tow^ards one another, and the siibtentacular 
vessels anastomose with the subventral. The difference in length 
between the stomach-axis and the funnel-axis has now almost 
entirely disappeared, and the compressed MertensiaAili^ ioi:m of 
the larva has given place to a nearly spherical form . 

To this stage of development would seem to sueceed a re*- 
markable form, which, though Chun did not trace it by continuous 
observation directly from the JS?^^c/^^35rfedarva, having only obtained 
it in the towing-net, he helieves, nevertheless, to be one of the 
forms which enter into the post-embryonal metamorphosis of 
■ Bmliaris* The distribution of the vessels corresponds to that of 
the stage just described,* but it is the only Ctenophore in which 
the main axis, or that which passes from the oral to the ahoral 
pole, is much exceeded in length by the two lateral axes* This, 
along with the considerable development of the lobes, gives it a 
medusa-like aspect* ISTow, too, for the first time in the develop^ 
ment-cycle of Bmlmris do we find the plane of compression of 
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tlie animal correBponding to that of the adult j for ve have the 
stomach-axis now exceeding in length the fiinnel-axis. 

A further remarkable fact has been noted by Chun in this 
medusa-like larva, namely the total disappearance of the tentacle 
and the atrophy of the vessel which had supplied it ; while at a 
later stage an entirely new tentacular apparatus becomes deve- 
loped, and remains as the definitive tentacular apparatus of the 
MucJiaris. 

The central nervous system lies quite free on the aboral pole. 
Within the hell-like capsule may be seen the heap of otolites 
borne by the four large curved cilia, in which the lines of minute 
cilia which run along the course of the nerves terminate. The 
pole-plates have acquired their elliptical form ^ and on the sides 
of these the funnel-canals open with wide excretory orifices. 
The eight nerves run each to a swimming-plate series, extending 
through tbe entire length of the series, and communicating with 
every swimming-plate. At some distance from the last plates of 
the subtentacular ribs may be seen a number of minute plates, 
which are kept in connexion with the subtentacular ribs by a line 
of cilia. In these four rather isolated series of minute swimming- 
plates we see the foundation of the four so-called auricles, whicli^ 
along with the lobes, are characteristic of the iobate section of 
the Otenophora. The continuation of the nerve which runs 
along the rib may be also followed along the rudimentary 
auricles. 

In the later stages the body becomes much elongated in the 
direction of the main axis, and the four gelatinous prominences 
become developed on the aboral pole round the central nervous 
system. At the same time the anastomosing meridional vessels 
have become thrown into complicated windings on the lobes, and 
the two stomach- vessels finally enter into the anastomosis. 

A peculiarity of structure, which seems to have escaped the 
earlier observers, has been noticed by Chun in Euclmris, This 
consists in a blind sac, which, in the young animal, begins to 
show itself over the tentacle-basis 'in each body-half. Tt thence 
extends obliquely towards the stomach j and when arrived in the 
proximity' of the, stomach, it extends- with the farther growth of' 
the animal in a direction chiefly towards the' sense-pole and' 
parallel to the stomach-walls, until in fully developed animals it 
reaches the funnel, or may even extend beyond it. Chun is 
unable to throw any light on , the, -morphological significance or , 
i nim JOTON.—zo'on^ ,' ' 'B 
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pliysiological role of the blind sacs, no trace of wliicli bas been 
found in any of the other lobed Ctenopbora^. 

Among tlie most valuable observations of Cbmi are those wbicb 
be bas made on tbe development of and winch, with tlie 

exception of some fragmentary observations of Kowalewsky, 
afford almost tbe only information we possess regarding tbe 
embryology of this most interesting and bigbly aberrant type of 
Ctenopbora. Chun bas succeeded not only in observing tbe just 
batclied larva of Gestum mneris, but in following almost con- 
tinuously its metamorphosis. 

Cestmi, wben just batched, presents tbe Mertensia tj'pe of 
form, and is almost identical in shape with tbe young Eueharis- 
larva, the difference between tbe two being found mainly in tbe 
tentacles, each of whose lateral filaments carry in tbe Gestimi- 
iarva a terminal knob of X3eculiar prehensile ceils (G-reifzellen), 
Each rib carries from four to five swimming-plates. 

Tbe MerfensiaAikQi compression of tbe body is very obvious, 
the diameter in tb© plane of tbe funnel considerably exceeding 
that in tbe plane of tbe stomach ; and this is rendered all tbe 
more significant when we bear in mind that in the adult not 
only is the compression of the body the reverse of this, but the 
length of the stomach-axis in the great band-sbaped Venus’s 
Girdle may be even a hundred times greater than that of the 
funnel^-axis. Chun here remarks, with justice, that in few groups 
of the animal kingdom does tbe post-embryonal metamorphosis so 
strikingly recapitulate, even in tbe details of organization, the 
adult forms of more simply organized groups, as do tbe larval 
states of Gestum and tbe lobed Ctenopbora recapitulate tbe 
configuration of the adult Merteiisice, 

Tbe gastrovascular system shows, as yet, no obvious difference 
between central and peripheral vessel-trunks ; ■ but. " as ■ the larva 
increases' in size we find tbe - vessels rapidly assuming- fbeir de- 
.flnitive. distribution,, and - presenting, a - dichotomy so regular and 
-.' normal that ■'Chun .'' has. taken tbe Gss^tfm-larva as an iUustrative 
' example of the typical. form of the distribution' of tbe vessels in 
, the Ctenopbora. ,' 

,.*'We cannot; avoid being here ■ reminded of very similar sacs in certain 
Polyzoa, as well as of the segmental organs of the Annelida. It would be 
rash, however, to push the comparison further, and insist on a homological 
relation between the blind sacs ot Etichatis and the segmental organs of the 
'..AnneMa. , 
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The tentacular apparatus, wliion is situated on a level with the 
fimnel, gives origin not only to the main tentacle-stem with its 
lateral filaments, hut also to a small independent stem, which 
Chun speahs of as a reserve tentacle.” 

The condition of the ribs is very interesting in relation to the 
changes of form of the larva. By the time that the vascular 
system has nearly attained its characteristic dichotomous division, 
the four or five swimming-plates with which each rib had been 
hitherto provided have become reduced to a single one, to whicli 
a nerve runs from the central nervous system. In this change 
that plate which in each rib lies nearest to the sense-pole has 
become greatly increased in breadth, while those wliich follow it 
become atrophied and finally disappear. 

The Mertensia-YikB flattening of the body in the plane ©f the 
stomach now gradually disappears, and the larva appears circular 
in transverse section. Soon, however, it presents again a slight 
flattening ; but this is in the plane of the funnel, and with the 
growth of the larva becomes more and more decided, the length 
of the stomach-axis exceeding more and more that of the funnel- 
axis, until finally the long hand-like form, characteristic of the 
adult Yenus’s G-irdle, is attained. 

With the hand-like extension of the body the “ subventral 
meridional vessels are drawn out in the same direction, while 
the stomach- vessels send off each on the mouth-margin two 
branches at right angles to the main trunk, and the suh tenta- 
cular vessels also diverge more and more to the right and left. 
At the same time the tentacular apparatus undergoes certain 
important changes. "While the main tentacle still retains its 
original form, finger-like processes bud forth from the reserve 
tentacle : those at the proximal part of the tentacle remain fused 
together j but at the distal end they are differentiated into separate 
independent processes. 

. ■ , Though Chun has' not succeeded in observing' all the stages, of 
the .development, of the tentacular apparatus, he' regards it as 
almost certain that it is this reserve tentacle which is' ultimately 
to become the definitive tentacle of Qeshmi, 

Along ' the course . ■ 'of ' ■ the, subventral vessels ' new swimming-^ 
plates now make their appearance."^ Though at first' 'arranged 
nearly vertically, this disposition rapidly yields to a horizontal 
one as the animal continues' 'to' 'assume itS' definitive band-lik© 
form. The form of the animal is now nearly that of a rectangle ^ 
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and the siihventral vessels present a nearly horizontal direetioii 
in the greater part of their course, and then bend down in a 
vertical direction towards the oral edge of the rectangle ; and as 
the swiuiiiiing-plates are confined to the .horizontal portion, the 
direction of each series is that which we meet with in the adult. 

In the larva we can now plainly distinguish an ahoral edge 
finmislied with swimming-plates, an oral, and two lateral edges. 
On the latter the vertical ends of the subventral vessels run 
downwards towards the oral edge, while along this edge the 
horizontal branches of the stomach-vessels continue to extend 
tlieinselves towards the angle formed by the meeting of the lateral 
and oral edges. Here they meet the ends of the subventral 
vessels, and anastomose with them. Each of the subtentacular 
vessels also extends in an oblique direction, from its origin under 
a subtentacular rib which '^never carries at tins time more than 
a single swimming-plate, towards the same angle, where it meets 
the other vessels and soon enters into the anastomosis. The 
course of the vessels which characterizes the adult Cesium is 
thus ill all its essential features established. 

The body continues to elongate itself more and more in the 
form of a band j and with the consequent extension of the sub^ 
ventral vessels and their ribs numerous new swimming-plates are 
developed on the latter, while a few also show themselves on the 
subtentacular ribs, and the place of communication between the 
meridional vessels and the horizontal branches of the stomach- 
vessels moves towards the middle point ^ipf the lateral edges. 

In the meantime the tentacle-apparatus 'has begini gradually 
to sink towards the mouth ; and its sheath, appearing as a dupli- 
cation of the dermal layer of the body, extends more and more 
over the tentacle, and runs on the margin into two furrows— the 
later tentacle-furrows. . '■The., original .tentacle-stem with its ac- 
cessorybranehes is still visible on the'sheath hut at' a later stage 
there .is no longer ' any, trace of it, and itB :place' is taken by a 
".tentacle-stem formed of ■''numerous coalesced filaments, of whose 
■ : origin; from; .the reserve ■tentacle Chun 'believes there, caii be.no 
'.doubt. 

''..Chilli 'also devotes,' some pages to^a description of the,-post«' 
'.■ embryonal development of the, Beroida. Under this, however 
he includes .many stages ; which, in the examples e,xainined by 
''myself,,. were completed before the escape: of, the.'animal from the 
, egg,. . ' The. difference may dep.end on. a diffe'rence in the species or 
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in external conditions, but is of no importance in tlie present 
inquiry* 

In liis account of tlie changes undergone by Beroe in the course 
of its develop ment, Ciiiin is not quite in accordance with some of 
the results at Avliicli iny own observations led me to arrive. After 
the four enclo dermal sacs have been differentiated, their lacunse, 
according to Chun, iow together two by two into a common 
cavity ; and the place of the original four sacs is thus taken by 
two, from which all the vessels originate by a process of out-* 
bulging. My own observations, on the other hand (see above, 
p. 91 ), lead me to conclude that the two endodermal sacs which 
lie one on each of the broad sides of the compressed stomach, 
become directly transformed into the two deep-lying or gastric 
vessels, while the remaining two sacs, by lateral extension and 
dichotomous division, give origin to the rest of the vascular 
system. 

In connexion with the embryology of the Ctenophora, Cliun 
records an observation of considerable interest. He noticed, after 
a succession of very hot days, that the greater number of larvEO of 
Mucliaris midticomis collected by the towing-net had their sub- 
ventral meridional vessels changed into pouch -like swellings of a 
whitish colour. Many of these larvee had plainly only just left 
the egg, while all were in a very early stage of development. In 
none of the more advanced larvce could he find a trace of this 
peculiar condition of the vessels. 

The microscope showed that the whitish pouches were filled 
wdth sexual products — ^that they represented, in fact, herma- 
phrodite glands, in which occurred, along with sperm-masses, eggs 
in various stages of development. Chun further proved that the 
eggs thus produced by tbe sexually mature larva of EueJmris 
■wem capable of passing through a development entirely similar 
to that of the eggs of the adult Ctenophore, from wMeh these 
differed only in being about half their size; and he concludes 
that : the ' young larva of Eucliark not only, becomes, sexually 
mature, .but,; that: it gives birth to a brood which again assumes ' ■ 
the form' of the 'larva. Several questions,, however, . connected 
with this phenomenon still remain unsolved ; and the ultimate 
destiny of the" sexually mature larva, and' of the brood to' which 
this gives birth,' must await’ further ' observations "for "its^ deter- 
mination. 
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Observations on AntSj Bees, and Wasps.-“-Part IX. Bj Sir 
JoHsr Lubbock, Bart., M.R, D.C.L,, LL.D,, F.E.S., Pre-, 
sident Linn, Soc. 

[Bead November 17, 188L] 

Oohrs of Flotvers as cm Attraction to Fees : FJwperiments and 
Considerations thereon » 

The consideration of tbe causes wbicb. have led to the structure 
and coloring of flowers is one of the most fascinating parts of 
natural history. Most botanists are now agreed that insects, and 
especially bees, have played a very important part in the deve- 
lopment of flowers : while in many plants, almost invariably 
with inconspicuous blossoms, the pollen is carried from flower 
to flower by the wind, in the case of almost all large^and brightly 
colored flowers this is eifected by the agency of insects. In such 
flowers the colors, scent, and honey serve to attract insects; 
while the size and form are arranged in such manner that the 
insects fertilize them with poUen brought from another plant. 

INevertheless these views have not escaped criticism . M. Bonnier, 
for instance, in an article on Nectaries, has attempted to show that 
they are in many respects untenable. 

I do not propose on the present occasion to follow his general 
argument, but merely that portion of it relating to color. M, 
Bonnier, while not questioning the power of insects to distinguish 
colors, denies that they would he in any way attracted or guided 
by the colors of flowers. This he has attempted to demonstrate 
by experiment. With this ^uew he proceeded as follows : — He 
toot four cubes, 22 centim. by 12 (i. e, about 9 inches by 3|), and 
jplored red, green, yellow, and white, placing them 6 feet apart in 
a line parallel to and about 60 feet distant from the hives. He 
then placed on each an equal quantity of honey, and from minute 
to minute counted the number of bees on each exihe. He found 
that the number of bees on each was approximately equal, and 
'that the honey was removed from .each in about twenty mi-' 
nutes. In the experiment he records the bees began to arrive 
directly, tbe, honey was arranged, and in ten minutes there were 
',nearly a hundred bees on each cube. I presum,e, therefore, that 
the bees were previously accustomed to come to the spot in 
question,, 'expecting to find-honey. 

'■'''I'do, not' think, however, that any satisfactory result 'could' be 
expected from this experiment. In the first place, after the first 
-five"," 'minutes' there' were about thirty bees. -on. each cube, and- 
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in less than ten minutes nearly a hundred ; the color therefore 
must ha?e been almost covered up. The presence of bo many 
bees, would also attract their companions. Moreoverj as the honey 
W'as all removed in less than twenty minutes, the bees were evi™ 
dently working against time. They were like the passengers in 
an express train, turned hurriedly into a refreshment room ; and 
we cannot expect that they would be much influenced by the 
coloring of the tablecloth. In fact, the expei’iment was too 
hurried and the test not delicate enough. 

Then, again, he omitted blue, which I hope to show is the 
bees’ favourite color ; and his cubes were all colored. It is true 
that one was green ; but any one may satisfy himself that a piece 
of green paper on grass is almost as conspicuous as any other 
color. To make his experiment complete, M. Bonnier should 
have placed beside the honey on the colored cubes, a similar 
supply without any accompaniment of color to render it con- 
spicuous. 

I could not, therefore, regard these experiments as at all 
conclusive. The following experiments seem to me a more fair 
test : — 

I took slips of glass of the size generally used for slides for the 
microscope, viz. B inches by 1, and pasted on them slips of paper 
coloured respectively blue, green, orange, red, white, yellow. I 
then put them on a lawn, in a row, about a foot apart, and on each 
put a second slip of glass with a drop of honey. I also put -with 
them a slip of plain glass with a similar drop of honey. I had 
previously trained a marked bee to come to the spot for honey. 
My plan then w^as, when the bee returned and had sipped about 
for a quarter of a minute, to remove the honey, when she flew to 
another slip. This then I took away, when she went to a third ; 
and so on. In this way I induced her to visit all the drops suc- 
cessively. Vhen she had returned to the nest, I transposed all 
the' upper glasses with the .honey,- and also moved the colored.- 
glasses. "ThnSj as the drop of honey was changed each-time, and 
also the position of the colored glasses, neither of these could 
influence the selection by the bee. 

In recording the. results I 'marked down successively .the order' " 
in wliieli the bee went to ^tbe' different',' colored- glasses. ' -'-.For 
-instance, in the first journey from the nest,. as recorded b'elow, ; 
the bee lit first on the blue,. -which. accordingly,! marked 1; when' 
disturbed from the blue, she flew about a little and then lit on 
the ".white,; „ when: the, white,' ,was'''remoyed-;j',; she -.settled on -.the 
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green ; and so on snccessi?ely on the orange, yellow, plain, and 
red. I repeated the experiment a hundred times, using two 
different Iiiyes, and spreading the observations over some time, so 
as to experiment with different bees and under varied circum- 
stances, Adding the numbers together, it of course follows that 
the preference shown for each colour is inversely as the number 
standing against it. 

I now" subjoin the numbers, giving the first day in eostenso : — 
Plain 


Journeys. 

Blue. 

Oreen. 

glass. 

Orange. 

Bed. 

White. 

Yellow. 

1. 

1 

3 

6 

4 

7 

2 

5 

2. 

5 

4 

7 

6 

1 

2 

3 

S. 

1 

4 

7 

6 

5 

3 

2 

4. 

2 

4 

6 

7 

5 

1 

3 

5, 

1 

4 

7 

2 

6 

5 

3 

6. 

1 

2 

3 

6 

5 

4 

7 

7. 

2 

1 

4 

7 

3 

5 

6 

8. 

B 

4 

6 

2 

7 

5 

1 

9. 

5 

1 

7 

4 

6 

3 

2 

10. 

, , 1 ^ 

" , 'O ' 

7 

5 

3 

2 

4 

: 11. 

4 

6 

5 

.■.2 

7 ■ 

3 

1 


m 

39 

65 

51 

55 

35 

87 


In the next series of experiments the bees had been trained for 
three weeks to come to a particular spot on a large lawn, by 
placing from time to time honey on a piece of plain glass. This 
naturally gave the plain glass a great advantage ; nevertheless, 
as will be seen, the blue still retained its preeminence. It seems 
hardly necessary to give the others in ewkmo. The following 
table shows the general result 


Series. ' 

No. of exp. 

Blue. 

0reen. 

Orange. 

Plain. 

Beck 

W.Mt0. 

Yellow, 

ist 

. 11 

26''; 

39 

51 

65 

55 

35 ■ 

37 

■2nd, May': 30. 

. 15 

38 

57 

59 

72 

66 

58 

70 

3rd, July ,2. 

. 16 

44 . 

76 

82 

73 

53 

53 

67 

4tli, „ 4. 

. 15 

43 

61 

64 

80 

68 

50 

56 

6th, „ 5. 

. ' ,10 

36 

47 

39 

40 

40 

38 

42 

6tli, „ 6. 

.'■■ ■■ 2 '■ ' ■ 

■2'' 

8 

9 

10 

14 

8 

7 

7th, „ 20. 

. ■ 11 ' 

83 

39 

50 

47 

49' 

,: 41 , , ■ 

49 

Sth, ,, 23. 

,10 

31 

46 

48 

52 

37 

■,35 '■ 

31 

9th, „ 26. 

" lO'. 

22 

54 

38 

52.. 

■33 ■ 

35. 

46 


4-1 

O 

O 

275 


440 

,491,''" 

,■■413': 

349' ' 

405 
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Tlie precautions taken seem to me to have placed the colors 
on an equal footing ; while the number of experiments appears 
sufficient to give a fair average. It will he observed also that 
the different series agree well among themselves. The difference 
between the numbers is certainly striking. Adding together 
1, 2, 3, 4, 5, 6, and 7 we get 28 as the total number given by each 
journey ; 100 journeys therefore give, as the table shows, a total 
of 2800, which divided by 7 would of course, if no preference were 
shown, give 400 for each color. The nnmhers given, however, 
are— for the blue only 275, for the white 349, yellow 405, red 413, 
green 427, orange 440, and p>lain glass as many as 491. 

Another mode of testing the result is to take the percentage in 
which the bees went respectively to each color first, second, third, 
and so on. It will be observed, for instance, that out of a 
himdred rounds the bees took blue as one of the first three in 74 
cases, and one of the last four only in 26 cases ; while, on the 
contrary, they selected the plain as one of the first three only in 
25 cases, and one of the last four in 75 cases. 



Blue. 

Green. 

Orange. 

Plain. Eecl. 

White. 

Yellow. 

First 

. 31 

10 

11 

5 

14 

19 

9 

Second .. 

. 18 

11 

13 

7 

10 

21 

20 

Third .. 

. 25 

12 

8 

13 

16 

13 

13 

Fourth .. 

. 8 

23 

15 

11 

11 

12 

20' 

Fifth..... 

. 11 

13 

15 

19 

17 

16 

10 

Bixth 

',3':' 

15 

22 

21 

18 

12 

■ ^ 9 ' 

Beventh 

'4 

16 

16 

24; 

14, 

7 

, 19' ^ 


100' 

100 

100 

100 

100 

100 

100 

I may 

add that I was 

by no 

means 

prepared 

.for this, result. 


Muller, in his remarkable volume on Alpine Mowers, states that 
bees are much more attracted by yellow than by white In the 
same work he gives the following table : — 

In every 100 visits of insects there were 


Flow.ers. 

Butterflies. 

Bees. 

Flies and 
, Gnats. " 

Other 

insects. 

3 yellowish- white species. 

12-8 

"■ 51*3' 

: '■ 15*4 ■ 

20*5 

23 yellow „ ' . 

... 47 

■ '27-5 ' 

,"281 '' 

■■ 7*2 

16 red ■ ■ ' „ " . , 

. . . 51-4 

351 


8*2 

7 blue „ ■ 

... 64*9 

26*6 

'10’7 

1*9,, 


^ * Alpenbimen/ p» 487. 
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This table does not indeed show any absolute preference for one 
color rather than another. In the first place the number of 
species compared is very different in the case of the different 
colors ; and in the second place, the results may of course be due 
to the taste, quantity, or accessibility of the honey (all of which 
we know exercise a great influence), rather than by the color of 
the flower. Still the table rather seems to indicate that bees 
preferred red, white, and yellow, to blue. 

I may very likely be asked why it is that if blue is the favorite 
color of bees, and if bees have had so much to do with the origin 
of flowers, how is it that there are so few blue ones ? I believe 
the explanation to be that all blue flowers have descended from 
ancestors in which the flowers were green, and that they have 
passed through stages of white or yellow, and generally red, before 
becoming blue. That all flowers were originally green and 
inconspicuous, as those of so many plants are still, has, I think, 
been shown by recent researches, especially those of Darwin, 
Miillei’, and Hildebrand. 

But what are the considerations which seem to justify us in 
concluding that blue flowers were formerly yellow or white? 
Let ns consider some of the orders in which blue flowers occur 
with others of different colors. 

Bor instance, in the Eanunculacem those with simple open 
flowers, such as the buttercups and Thalictrums, are generally 
yellow or white. The blue Delphiniums and Aconites are highly 
specialized, abnormal forms, and doubtless, therefore, of more 
recent origin. Among the CaryophyllacesB the red and purplish 
species are amongst those with highly specialized flowers, such as 
DimitJms mi fSa^onaria, \Yhile the simple open flowers, which 
more nearly represent the ancestral type, such as Ve^ 

"mBtinm, &c. are'' yellow and , white. I cannot, therefoi'e, concur 
with Hildebrand in considering that red was the original color 
of :'the 'family, ' 

Take, again, the Primulaeese. The open-flowered, lioneyless 
species, such as Jjydmaehia and Trientalis, are generally white or 
yellow ; while red, purple, and blue occur principally in the highly 
specialized species with tubular flowers. The gmm AmffalUs 
here, however, certainly forms an exception. 

Among the violets we find some yellow, some blue species ; and 

^ I take most of the following facts from Mailer’s admirable work on Alpine 
Blowers.' '■ 
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Mtiiler considers tliat the yellow is the original color. Violet 
a small, comparatively little specialized fly-flower, is yellow; 
while the large, long-spnrred F. calcarata^ specially adapted to 
Humhle-bees, is blue. In F, tricolor^ again, the smaller varieties 
are whitish-yellow ; the larger, and more highly developed, blue. 
M^osotis mrdcolor, we know, is first yellow and then blue ; and, 
according to Mtiller, one variety of V. tricolor al^pestris is yellow 
when it first opens, and gradually becomes more and more blue- 
111 this case the individual fiower repeats the pibases which in past 
times the ancestors have passed through. 

The only other family I will mention is that of the Gentians. 
Here, also, w^ile the well-known deep-blue species have long 
tubular flowers, specially adapted to bees and butterflies, the 
yellow G, hitea has a simple open flower with exposed honey. 

Muller and Hildebrand ^ have also pointed out that the blue 
flowers, which, according to this view, are descended from white 
or yellow ancestors, passing through a red stage, frequently vary, 
as if the colors had not had time to fix themselves, and by atavism 
assume their original color. Thus Aquilegia vulgaris^ Ajuga ge- 
nevensis^ I^olygala milgaris^ JB. comosa, Salvia pratensis, Mgosotis 
alpestris, and other blue flowers are often reddish or white ; Viola 
calearata is normally blue, but occasionally yello-w. On the other 
hand, flowers which are normally white or yellow rarely, I might 
almost say never, vary to blue. Moreover, though it is true that 
there are comparatively few blue flowers, still if we consider only 
those in which the honey is concealed, and which are, as we know, 
specially suited to, and frequented by bees and butterflies, we find 
a larger proportion. Thus of 150 flower’s with concealed honey 
observed by Muller in the Swiss Alps t, 68 were white or yellow, 
52 more or less red, and 30 blue or violet. 

Ho-wever this may be, it seems to me that the preceding expe- 
riments show conclusively that bees do prefer one color to another, 
and that blue is distinctly their favorite. 

Anergates. 

The life-history of the genus Anorgates is, in the words of Forel, 
an unsolved enigma. The species was discovered by Schenk, who 
found a small community consisting of males, females, and workers, 
which he naturally supposed to belong to one species. Mayr, 

‘ Die Barben der Bliithen/ p. 26. 
t * AlpeBblumen,* p. 492, 
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however, pointed out that the workers were in fact workers of 
Tetramorii0n empif iim ; and it would appear that while in Stron- 
gylognatlms the workers are comparatively few, Anergates differs 
from all other ants in having no workers at all The males and 

females live with Tetramormm ccssjpitiim, and are in several respects 
very peculiar : for instance, the male is wingless. One might con- 
sider it rather a case of parasitism than of slavery ; hut the diffi- 
culty is that in these mixed nests there are no males and females 
of Teframorkim. It seems quite clear that Anergates cannot 
procure its slaves, if such they are, by marauding expeditions like 
those of Folgergt^s—ixi the first place because they are too few, 
and secondly because they are too weak. The whole question is 
rendered still more difficult by the fact that neither Ton Hagenf 
nor Forel found either larvae or pnpse of Tetrmnomm in the mixed 
nests. The community consisted of males and females of Aner- 
gates^ accompanied and tended by workers of Tetramormm cmspi-- 
turn. The Anergates are absolutely dependent upon their slaves, 
and cannot even feed themselves. The wffiole problem is most 
puzzling and interesting. On the whole I would venture to 
suggest that the female Anergates makes her way into a nest of 
Teiramornm, and in some manner contrives to assassinate their 
queen. It must be admitted that even this hypothesis does not 
fully account for the facts. Still, I have shown that a nest of ants 
may continue even in captivity for five years ivithoiit a queen. 
If, therefore, the female of Anergates could by violence or poison 
destroy the queen of the Tetramormms^ we should in the following 
year have a community composed in the manner described by 
Von Hagen and Foreh This would naturally not have suggested 
itself to them, because if the life of an ant had, as was formerly 
supposed, been confined to a single season, it would, of course, 
liavo been out of the question; but as we now know that the life 
of ants is so much more prolonged than had been supposed, it is 
at least not an impossibility. 

At,, any rate the four' ■ genera of so-called slave-making ants ofter 
us every gradation from lawless violence to contemptible parasi- 
. ifisin. ' . Formica sangtmea, which may be assumed to laave coiiipa- 

In Tmmg9'mtkus' sublmis, on the contrary, a Pinland species, which lives 
in the nests of acervomm, the workers only are 

■known*,' 

t f exh* des natnr. Tereins der prenss. Eheinlande unci Westphaleias, 18G7, 

p.d3. " ■ ■ 



BIK J. XiUBBOOK OH AHTS, BEES, AHB mSPS. 


117 


ratively recently taken to slave- making, lias not as yet been 
materially ' affected. 

Folder r/icSj on tlie contrary, already illustrates tlie lowering 
tendency of slavery. They have lost their knowledge of art, 
their natural affection for their young, and even their instinct of 
feeding I They are, however, bold and powerful marauders. 

In f^trongiilognathus^ however, the enervating influence of 
slavery has gone further, and told even on the bodily strength. 
They are no longer able to capture their slaves in fair and open 
warfare. Still the}'- retain a semblance of authority, and, when 
roused, will fight bravely, though in vain. 

In Anergates, finally, we come to the last scene of this sad his- 
tory. We may safely conclude that in distant times their ances- 
tors lived, as so many ants do now, partly by hunting, partly on 
honey ; that by degrees they became bold marauders, and gradu- 
ally took to keeping slaves ; that for a time they maintained their 
strength and agility, though losing by degrees their real inde- 
pendence, their arts, and even many of their instincts ; that gra- 
dually even their ho dilj^ force dwindled away under tiie enervating 
influences towdiicli they had subjected themselves, until they sank 
to their present degraded condition — weak in body and mind, 
few in numbers, and apparently nearly extinct, — the miserable 
representatives of far superior ancestors, maintaining a precarious 
existence as contemptible parasites of their former slaves. 

It is conceivable that the Tetmnwrmms may have gradually 
become harder and stronger ; the marauding expeditions would 
then become less and less frequent. If, then, we suppose that 
the females found it possible to establish themselves in nests of 
Tetramorium, the present state of things would almost inevitably 
be by degrees established. 

Thus W’e may explain the remarkable condition of Sirongglogm*- 
thus, armed wfitli weapons which it is too weak to use, and endowed 
with instincts which it cannot exercise. 

Ichntifieaiion of Oorngjamons, 

■ With reference to the. interesting problem as to how ants re- 
cognize, their companions,, I have 'tried the following little exp.e-, 
rimeiit. ■ It is of course,' well knowm, and,' has' been' abuudantly 
proved by my experiments, 'that although, if a. strange ,ant' i,s in- 
troduced into a community even of .the 'same spe.eies, she is. at' 
once attacked, yet, ' on .the other hand, if a few , ants helo'aging' to ' 
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different communities are placed together in a confined space^ 
though at first a little shy, they gradually make friends. I thought 
therefore I would take a few specimens of Mrmicafmca from 
two different nests, wdiich we will call nests A and B, place them 
together, and then, when they had lived together for some time, 
introduce the ants from nest A into nest B and vice versa. Ac- 
cordingly, having first ascertained by direct experiment, though 

I had myself no doubt on the point, that the ants in nest A would 
attack and expel an ant from nest B, and vice versa, I took two 
ants from nest A on the 2nd December 1880, and put them in a 
small glass with twm others from nest B. 

Then, on the 23rd January, I put the two ants from nest A 
into nest B. One of them was at once attacked ; about the other 
we could not he sure. Unluckily the two ants from nest B were 
killed by an accident. 

On Beh. 24, 1881, I again took three ants from nest A and the 
same number from nest B, and put them together in a small glass. 
Then, on May 1, 1 put two ants from nest B into nest A. They 
were soon attacked very vigorously, and dragged out of the nest. 

Thus, then, though these ants had lived amicably for some weeks 
with companions from another, nest, they were not accepted as 
friends by the nest from which those companions were taken. 

In consequence of a suggestion made by Mr. McCook, I took 
three specimens of Lasiiis niger and three of 'Mormica fima, and 
put them in wuiter for an hour. After marking them, I put them 
hack in the nest. The specimens of L, niger were put hack at 

II A.ir. They wmre quite amicably received, and the other ants 
began at once to lick off the paint with which they were marked. 
At 11.30 one was among the rest, evidently quite at home ; the 
other I could not distinguish j hut no ant was being attacked. 
At 12 the one was not quite cleaned ; the other I could not 
distinguish. I looked from time to time during the afternoon, 
and ' certainly there was no fighting in the nest. ' The next inornin g 
I looked carefully ; hut there was no dead body, and I am satisfied 
they were amicably received. ■ 

The following morning at 7 a.m. I put in the three specimens 
. They were also, evidently received as, friends j and 
their companions began, as in the other case, to clean off the paint. 
At 7.30 they were quite at home among the others. 8, ditto. 9, 
ditto. 10, ditto. There could be no doubt about their recognition . 

In my previous paper * I have recorded some experiments made 
^ Iiiuii, Boo* Journ, vol xiv. p* 610 , 



SIB J. BUBBOOK: ok AKTS, BEESj akb wasps* 119 

witli piipse in order to determine in what manner ants recognize 
their comrades. 

Eor instance, I separated of Mrmica fima into two divi- 

sions in the spring before the season for laying eggs. Then in 
the autumn I took ants from one half (which I may call A) and put 
them into the other half (which I may call B). Thus, of course, 
there could be no question of individual recognition. Neverthe- 
less, in nine cases such ants were received as friends. This season 
again, on the 10th April 1881, 1 divided a two-queened nest ot 
Mrmica^ leaving a queen in each half. At that time no eggs had 
yet been laid, and of course there were no larvas or pup^e. In 
due course both queens laid eggs ; and young ants were brought 
up in each half of the nest. I will call the two halves, as before, 
A and B. On the loth August at 9 a.m. I put three of the young 
ants from A into B, and three from B into A. At 9.30 none are 
attacked. At 10, the same. At 10.30, the same ; one is being 
cleaned. At 12, the same. At 2 p.m., the same. In fact they 
seemed quite at home with the other ants. The next morning I 
was unable to recognize them, the paint having been entirely re- 
moved. The ants were all peaceably together in the nest ; and 
there were no dead ones either in the nest or in the outer box. 
It is evident, therefore, that they had been treated as friendvS. 

August 17. — I put in three more from B into A at noon. At 
12.30 they were with the other ants. At 1, the same. At 2, the 
same. At 3, the same. At 5 the same. The foUomng morning 
I was still able to recognize them, though most of the paint had 
been removed. They also were evidently treated as part of the 
community. 

Sept. 19.-— Put in three more from A into B at 8.30 a.m, I 
looked at them at intervals of half an hour ; hut none of them 
were attacked. Next morning there was no ant outside the nest, 
nor had any been killed. 

Oct. 10. — Put in three more at 7 a.m., and looked at intervals 
of an hour. They were not attacked, and evidently felt them- 
selves among friends. The next morning I was still able to recog- 
nize two. There was no dead ant either in the nest or the outer 
box. 

Lastly, on the; 15th Oct. I put in four .more at 7 a*m,,' and 
watched then all day at short intervals. They exhibited no sign 
of fear, and were never attacked. In fact, they made themselves 
quite at home, and were ' evidently, like the preceding, reeog* 
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nizeci as friends. For tlie sake of comparison, at noon I put 
ill a stranger. Her bekaviour was in marked contrast. Tlie 
preceding ants seemed quite at home, walked about peaceably 
among the other ants, anc! made no attempt to leave the nest. 
The stranger, on the contrary, ran uneasily about, started away 
from any ant she met, and made every effort to get out of the 
nest. After she had three times escaped, I let her go. 

Thus, then, when a nest of Mrmica fima is divided early in 
spring and when there are no young, the ants produced in each 
half were in twenty-eight cases all received as friends. In no 
case was there the slightest trace of enmity. 

Peculiarities of 3£anner in Different Bpecies of Ants. 

In one of my previous memoirs'*' I have observed that the 
behaviour of Lasius flamis offered in some respects a surprising 
contrast to that of 'Formica fusca. In experimenting on the 
power of recognizing friends possessed by these species, I found 
that wliile specimens of Lasius Jiaviis readily, and even of their 
own accord, entered other nests of the same species, Formica 
fusca^ on the contrary, showed a marked reluctance to do so ; 
and I had some difficulty in inducing them to do so. At that 
time, however, I did not ascertain what became of the specimens 
thus introduced into a strange community. I thought it would 
be worth while to determine this ; so I took six ants from one of 
my nests of Lasiiis flamis, them, and introduced them into 

another nest of the same species. As in the preceding cases, they 
entered quite readily ; but though they were not at first attacked, 
they were evideutly recognized as strangers. The others exa- 
mined them carefully ; and at length they ivere all driven out of 
the nest. Their greater readiness Ao- enter: a 'strange nestunay ' 
perhaps he accounted for by the fact 'that, as 'a'subtemiuean spe- 
'cies, their instinct always is, to- conceal themselves : imderground, 
■whereas F.:.fusca^ a .hunting '-species,' 'do-es' iiot do 'so, except to 
'.'enter its oivh nest. , 

Longevity of Ants. 

f .In my previous paper -,I- have called attention to the consider* ' 
able age atta’ined by- my ants:;,' and' I 'may perhaps he' permitted , ' 
to repeat here, mutatis mutandis^ a paragraph from my last com* 
munication wdtli reference to my most aged specimens, most of 

Boe. yoL siy. p, 6ll. 
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those mentioned last year being still alive. One of my nests of 
Formica fusca^m brouglit from the woods in December 1874; it 
then contained two queens, both of wbicb are now still alive. I am 
disposed to think that some of the workers now in the nest were 
among those originally captured, the mortality after the first few 
weeks having been but small. This, of course, I cannot prove. 
The queens, however, are certainly more than seven, and probably 
more than eight, years old. In the following nests, viz. another 
nest of F.fiisca, which I brought in on the 6th June 1875, and 
one of Lasms niger on the 30th ISTovemher 1875, there were no 
queens ; and, as already mentioned, no workers have been pro- 
duced. Those now living are therefore the original ones; and 
they mnst he between six and seven years old. 

I had also some workers of Lasius niger which I began to observe 
on the 6th July 1875 ; the last of these died on June 15th, 1881. 
Dastly, some of Formica oinerea which I began to observe on the 
29th ITovember 1875, lived till the ants in this nest died off 
somewhat rapidly, the last on July 23, 1881. There were no 
queens in either of these nests ; these workers therefore must 
have been more than 6 years old. 


On the Sense of Color among some of the Lower Animals. By 
Sir JoH3v Lubbock, Bart, M.P., D.C.L.,LL.D,,B.E.S., Pre- 
sident Linn. Soc. 

[Bead h^ovember 17, 1881.] 

As I have already mentioned in a previous communTcation^, 
M. Paul Bertt has made some very interesting experiments on a 
small freshwater crustacean belonging to the genus Fagylmia, from 
which be concludes that they perceive all the colors known to us, 
being, however, especially sensitive to the yellow and green, and 
that their limits of vision are the same as ours. 

l^ay, as I have stated iloc, ciL), he even goes further than this, 
and feels justified in concluding, from the experience of tw’o spe- 
cies — Man and' Ba^hnia — that the limits of vision would be the 
same in all cases. 

* lourn. Linn. Soc. vol xt. p. 376 (Ko. 87). 
t Archiv. de Pliysiol. 1869, p. 547. 

, ' LUSTS-. ;foubk.— zooLoax, tol. xvi. ■ 
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His words are ; — 

A. Tons les animaiix voient les rayons spectraiix que nous 
Toyons.’^ 

B. Ils ne voient aucun de ceux qne nous ne voyoiis pas.” 

C. ‘‘ Bans Fetendue de la region visible, les differences entre 
les poiivoirs eclairants des differents rayons colores sont les memes 
pour eiix et pour nous.” 

He also adds : — Puisque les liniites de visibilite seniblent etre 
les memes pour les animaux et pour nous, ne tronvons-nons pas 
la Tine raison de plus pour supposer que le r61e des milieux de 
Foeil est tout a fait secondaire, et que la visibilite tient a I’impres- 
sioniiabilite de Fappareil nerveux lui-memeP ” 

These generalizations would seem to rest on a very narrow 
foundation. I have already attempted to show that the con- 
clusion does not appear to hold good in the case of ants ; and 
I determined therefore to make some experiments myself on 
Daphnias, the results of which are embodied in the present com- 
munication. 

Prof. Dewar was kind enough again to arrange for me a spec- 
trum, which, hy means of a mirror, was throivn onto the door. 
I then placed some Daphnias in a wooden trough 14 inches hy 
4 inches, and divided by cross partitions of glass into divisions, 
so that I could isolate the parts illuminated by the different 
colored rays. The two ends of the trough extended some- 
what beyond the visible spectrum, I then placed fifty specimens 
of Baflmia fiileoo in the trough, removing the glass partitions so 
that they could circulate freely from one end of the trough to the 
other. Then, after scattering them equally tlirough the water, I 
exposed them to the light for ten minutes, after whicli I inserted 
the glass partitions, and then counted the Daphnias in each divi- 
sion. The results were as follows : — 



Hmnher of Daphnias, 




BeyoBcl 
the red. 

In the 
red and 
yellow. 

In the 

greenish yellow In the 
and green. blue. 

In tlie 
■\iolet. 

Beyond 

llie 

\iolet. 

Obs.,1.',.. 0 

20 

28 

2 

0 

0 

„ 2 .... 1 

21 

25 

3 

0 

■O' 

„ 3. . . 2 

21 

24 

3 

0 

D.'. 

„ 4. ... 1 

19 

20 

1 

0':. 

■ o: 

„ 5. ... 0 

20 

27 


, 0 ■ 

0 

4 

101 

133 

12 F, 

0 

0 
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I may add that tlie blue and violet divisions were naturally 
longer than tlie red and gi^een. 

Ma}' 25. — Tried again the same arrangement, hut separating the 
yellow, and giving the Baphnias the choice between red, yellow, 
green, blue, violet, and dark : — 



Bark 

Yiolet. 

Blue. 

Green. 

Yellow. 

Eed. 

Exp. 1. 

.... 0 

0 

3 

39 

5 

3 

„ 2. .. 

.... 0 

1 

2 

' 37 

7 

3 

„ 8. .. 

.... B 

0 

4 

31 

10 

■ 5 

« 4. .. 

.... 0 

1 

5 

30 

8 

6 

„ 5. .. 

.... 0 

1 

4 

83 

6 

6 


0 

3 

18 

170 

36 

23 


Of course it must be remembered that the yellow band is much 
narrower than the green. I reckoned as yellow a width of f inch, 
and the width of the green 2 inches. 

Again 



Barb. 

Tiolet. 

Blue. 

Green. 

Yellow. 

Bed. 

Exp. 1. ... 

.... 0 

0 

4 

30 

6 

10 

2 

55 

... 0 

1 

3 

25 

8 

13 

„ 3. .. 

... 0 

0 

2 

24 

9 

15 

„ 4. ... 

.... 1 

0 

3 

25 

8 

13 

„ 5. .. 

.... 0 

1 

2 

24 

7 

16 


1 

2 

14 

128 

38 

67 


M. Paul Bert observes (/. c.) that in bis experiments the 
Baphnias followed exactly the brilliance of the light. It will be 
observed, however, that in my experiments this was not the case^^ — • 
as there were more Baphnias in proportion, as well as ahsolately 
in the green, although the yellow is the brightest portion of the 
spectrum. 

I then so arranged the trough that the yellow fell in the middle 
of one of the divisions. The result w-as : — 

Number of Baphnias. 



Ultra-red 

and 

lower red. 

Upper edge 
of red, 
yellow, and 
lower green. 

Greenish 
blue and 
blue. 

' Violet, 

' Ultra- 
violet. 

Exp. 1. 

,8 ■■ 

38 

-4 ■■ 

0 : 

'' 0 

2 

55 ■ * * ' 

....... 9, 

86 

■ 5 - , ■ 

"■0 '■ 

0 

„ 3. .. 

.......'8 

39 



' ',:o. 


' 9 * 
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May 18.— In order to test tlie limits of vision at tlie red end of 
tlie spectrum j I used the same arrangement as before, placing tbe 
trough so that the extreme division was in the ultra-red, and the 
second in the red. I then placed 60 Daphnias in the ultra-red. 
After five minutes’ exposure I counted them. There were in the 

Bed. XJlfcra-red. 

Exp. 1 54' 5 

„ 2 56 4 

I now gave them four divisions — dark, red, ultra-red, and dark 
gain. The numbers were : — 

Bark. Bed. Ultra-red. Bark. 

Exp. 1 5 47 6 2 

„ 2. 9 41 7 3 

I then shut them off from all the colors excepting red, giving 
them only the option between red and ultra-red : — 

Bed. Ultra-red. 

Exp. 1 46 4 

„ 2 47 3 

„ 3. 44 6 

I then left them access to a division on the other side of the 
red, which, however, I darkened by interposing a piece of wood. 
This enabled me better to compare the ultra~red rays with a really 


dark space 

Bark. Bed. Ultra-red. 

Exp. 1 4 43 3 

„ 2 3, 45 , , 2 


Certainly, therefore, their limits of vision at the red end of the 
spectrnm seen approximately to coincide with ours. 

I ilien proceeded to examine their behaviour with reference to 
the other end of the spectrum. 

I then shut them off from all the rays except the blue, violet, 
and ultra-violet. The result was as follows : — 


ITumber of Eaphnias. 



Ultra-violet. 

Violet. 

Blue, 

Bark. 

Exp. 1. .. 

1 

9 

38 


„ 2. .. 

: '4 

6 

38 

2 


........ 0 

2 

' 46 ■ , 

2 
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I afterwards gave them only the option of ultra-violet, violet, 
and 'darkness : — 



Ultra-violet. 

Violet, 

Bark. 

Exp. 1. .. 

8 

48 

4 

„ 2. .. 

6 

48 

6 

» 3. .. 

12 

47 

1 

„ 4. .. 

15 

42 

3 

,, 5- ■ 

4 

53 

3 


45 

238 

17 


I then tried ultra-violet and dark. The width of the violet was 
2 inches ; and I divided the ultra-violet portion again into divi- 
sions each of 2 inches, which 'we may call ultra-violet, further 
ultra-violet, and still further ultra-violet. The results were : — 




Humber 

of Daphnias. 





Still further 

Further 





ultra-violet. 

ultra-violet. Ultra-violet. 

Bark. 

Exp. 

1. ... 

0 

6 

52 

2 

V 

2 

0 

5 

52 

3 

9 ) 

3. ... 

0 . 

6 

50 

4 

99 

4. ... 

0 

4 

53 

3 

: 

5. ... 

0 

4 



54 

2 




286 


14 


May 18.— I again tried them with the ultra-violet rays, using 
three divisions — namely further ultra-violet, ultra-violet, and 
dark. The numbers were as follows, viz. under the 

Further 

ultra-violet. TJltra- violet. Bark. 

Exp. 1. 6 50 4 

„ 2 B 55 2 

To my eye there was no perceptible difference between the 
further ultra-violet and the ultra-violet portion ; but slightly un- 
diffiised light reached the tw'o extreme divisions. It may be 
asked why the still further ultra-violet division should have been 
entirely deserted, while in each case two or three Daphnias were 
ill the darkened one. This, I doubt not, was due to the fact that 
the darkened division being next to the ultra-violet, one or two 
in each case straggled into it. 
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Not satisfied witli this, I tried to test it in anotlier Avay. 

I placed OA^er tlie ultra-violet division a glass cell contain." 
ing a layer of sulpliate of quinine about | iiicli in deptli, and 
over tbe fiirtber ultra-violet a similar cell with water, I bad 
expected that tbe great majority would collect under tbe water-cell. 
Tbe numbers, bowever, were : — 



Further ultra-violet, 

Ultra-violet, %vith 


with cell containing 

cell containing 


water. 

sulphate of quinine. 

Exp. 1. .. 

8 

50 

„ 2. 

4 

54 

„ 3. .. 

11 

49 

„ 4. .. 

4 

56 


The reason of this, bowever, seemed evident as soon as I tried 
tbe experiment, because, tbougb tbe sulphate of quinine stops 
the ultra-violet rays, it turns them into blue light, and, to our 
eyes at least, actually increases tbe brilliance. 

I then took a cell in which I placed a layer of 5-per-cent, solution 
of chromate of potash less than an eighth of an inch in depth, which, 
though almost colorless to our eyes, completely cut off the ultra- 
violet rays. I then turned my trough at right angles, so that I 
could cover one side of the ultra-violet portion of the spectrum 
with the chromate and leave the other exposed. The numbers 
were as follows 

Side of the ultra- 
violet covered witli Side 
cliromate of potash, uncovered. Bark. 

Exp. 1. 5 55 , 0 

I now covered up the other side. 

, „ 2 a „57 ■ ' 0 

Again covered up the same side as at first. 

a 4.,, 56 '■/.'..O'" 

Again covered up the other side. 

4.^ 3 57' 0 

May 19.----Again the same arrangement. I reduced the chro- 
mate of potash to a mere film, which, however, still cut off the 
ultra-violet rays. I then placed it, as before, over one half of the 
ultra-violet portion of the spectrum ; and over the other half I 
placed a similar cell containing water. , Between each experi- 
ment I reversed the position of the two cells. The numbers 
were • 
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Under tbe film of 

Under the 


chromate of potash. 

water. 

Exp. 1. 

8 

52 

„ 2 

4 

56 

„ 3 

10 

50 

„ 4 

7 

53 


Evidently even a film o£ cliromate of potash esercises a 
very considerable influence ; and indeed I doubt not that, if a 
longer time had been allowed, the difference would have been 
even greater. 

It seems clear, therefore, that a film of a 5-per-cent, solution of 
chromate of potash only 1- inch in thickness, which cuts off the 
ultra-violet rays, though absolutely transparent to our eyes, is by no 
means so to the Daphnias. 

I then again returned to the sulphate of quinine ; but instead 
of placing it close to the water, I suspended it at a height of 
3 feet, so that the Daphnias were far less directly illuminated by 
the scattered light. 

As in the preceding case, 1 placed by the side of it a similar 
cell containing water, and suspended them side by side over the 
water containing the Daphnias, and reversed the position after 
each experiment. The numbers were as follows : — 


Exp. 1. ..... 

Under the 
sulphate of quinine. 

13 

Under the 
water. 

47 

„ 2 ...... 

............ 17 

43 

„ 3 

.12 

48 

„ 4 

11 

49 ■' 

„ 5. 

20 


» ^ 

18 

42 

„ 7 

20 

'.40' 

„ 8 

15 

45 


Although the contrast in this latter series is not so great, stiU 
It is unmistakable. It seems to me, therefore, though I differ 
with great reluctance from so eminent an authority as M. Paul 
Pert, that the limits of vision of Daphnias do not, at the violet 
end of the spectrum, coincide with ours, but that the Daplinia , 
like the ant, is affected by the ultra-violet rays. 
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Descriptions of some new Birds from tlie Solomon Islands and 
ITew Britain. By Bdwabb P. Eamsax, F.L.S., C.M.Z.S.j &C .5 
Curator of tlie Australian Museum, Sydney. 

[Bead November 3 , 1881.] 

1 . Cetx sacebbotis, sp. nov. 

Total length about 6 inches; bill from forehead 1*55, from 
gape 1 * 8 . 

Adult female , — A spot in front of the eye, tlie sides of the 
lower part of the throat, the chest, breast, sides, flanks, the mar- 
gins of the shoulders, the under wing- and under tail-coverts, and 
the margins of the inner webs of the quills below, rich oraiige- 
bufif ; the throat and a spot on the side of the neck white ; the 
centre of the abdomen whitish huff ; the bases 0 f all the feathers 
of the body above black ; feathers of the interscapular region, 
back, rump, and upper tail-coverts of a rich glossy ultramarine ; 
the head deep blue, with the tips of the feathers ultramarine ; 
the tail-feathers black ; quills black, their inner webs margined 
with orange-huff like the body ; the cheeks like the head, very 
dark blue washed with cobalt, and separated from the white throat 
by a narrow streak of rich orange-buff. Legs and feet orange ; 
bill orange, dark, almost brown along the culmen. 

The young have the hill black with the tip white, but otherwise 
have the same coloration as the adult. The oblong spot behind the 
ear- coverts is white in both, but slightly tinged at the tips of the 
feathers with buff. 

Mah, “ Kababadai,’* JNew Britain. Prom the Eev. George 
Brown’s collection. 

Memarlcs . — This fine species is allied to Geywpliilippemu] but 
has the centime of the abdomen white or nearly so, and a much 
greater esteiit of white on the throat. Dr. Otto Pinscb, who has 
seen the specimens, is also of opinion that they are specifically 
distinct. . 

■ V 2. ' POMABEA (MoIVABCHA) ITGIENSIS, Sp. BOV. 

The whole of the plumage shining bluish black ; the under- 
side of the tail brownish black ; the underside of the quills 
brownish black, of a lighter tint towards the base of the inner 
webs ; the outer series of the under wing- coverts of the primaries 
brown tipped with black. Legs and feet black; hill blue-black, 
whitish on the tip and margins of the mandibles. 

. Total ■ length about 7 inches; wnng 8*5, tail 8*5, ■ tarsus ■ 0*8 ■; 
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bill from foreliead 0*95, from angle of tbe mouth 1'05, from 
nostril 0'6, 

Sex female, adult. Both sexes are stated to be alike in plumage. 

Sai. Island of “Bgi/’ Solomon Islands. Eroin the Eev, 
George Brown’s collection. 

8. Caloehis (Aplohis) eeabehsts, sp. nov. 

Adult male . — The whole plumage above and below of a dull 
dark (almost blackish) sepia-brown. Bill blackish brown. Legs 
lead-colour. 

Total length about 1 inches; wing 4*4, tail 2*5, tarsus 1; 
bill from forehead 0*95, from angle of the mouth 1*1, from 
nostril 0*5. 

There is scarcely any gloss on the feathers, except perhaps in 
certain lights on the wings and tail. 

Sah. Island of *^Pead.” Eroin the Eev. George Brown’s 
collection. 

Memarlcs . — This species comes near to Qalomis fusca^ Gould, 
from Lord Howe’s Island, from which species, however, it is 
quite distinct. 

From the same island Mr. Brown obtained also specimens of 
Monarch-a mornata of Lesson, ivhieh differs only in being of a 
deeper rufous on the abdomen, and having the ashy grey a little 
darker in colour. 

I have also obtained fimm Mr. Brown some very beautiful Doves 
{Ftiloptis)'—ojie Q-vidmtlj Ftilopus eugenice of Gray, another with 
the head, neck, and chest light ashy and a faint lilac tint on the 
crown. These, with several other new species, have been for- 
warded to Canon Tristram by my friend Lieutenant Eicbards, 
E.iSr, I shall therefore not describe them. 

In Mr. Browm’s collection I noticed a unique and beautiful 
Carpophaga^ of which Dr. Finsch has taken a description and 
kindly forwmrded it to me to insert here. The following, then, 
is the description of this unique and beautiful bird, wdiieh I have 
■dedicated to my friend. 

4. Caepophaga Fihschit, sp. ,nov. , ; 

Margin of the forehead, the sides of the head and neck, ' inclu- 
ding the ear-coverts, chin, and. throat of a delicate greyish 
viuaceous tint ; a narrow ring of white round the eye ; the .upper 
part of the head light ' ashy, grey,; ,the nape and' hind neck 'dark 
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grey ; back and remainder of the upper surface of the body aud 
wings dark golden green with coppery-red reflections in certain 
lights ; quills black, the primaries margined with bluish metallic 
green on ttie outer webs, the primary-coverts tipped with golden 
green. The under surface, from the chest downwards, of a rich 
cinnamon-chestnut, becoming darker on the under tail-coverts ; 
the tail-feathers of a rich steel-blue banded broadly with a band 
of ash-colour, the tips of the feathers being dark golden green. 
Bill black; cere reddish (dry skin); feet reddish purple; “ irides 
red.’’ 

The size is about equal to that of Garpo^hccga ^oe and 0. ruji-- 
g aster (Quoy et G*aim.). 

• 5. Baza GuRi?Exr, sp. nov. 

Similar to Bam Memmardti in many respects, but differs in 
having a paler head and neck, in having an almost pure white 
under surface, and in the bars being narrower, fewer, and of a 
darker tint. The shoulders are of a rich slate-colour of the same 
tint as the primaries ; the breast and abdomen white, with a few 
very narrow cross bands of blackish slate ; the margins of the 
shoulders and under wing-coverts white ; a faint tinge of buff on 
the median under-coverts ; the lower part of the abdomen and of 
the flanks and the under tail-coverts buff ; tail ashy white below, 
ashy brown above, showing remains of two oblique blackish cross 
bands on its basal half, the first about the centre of the tail and 
extending over both webs, the apical third of the tail black. 
Bill black ; legs and feet mealy brown ; iris yellow. 

Total length 15 to 16 inches; wing 12, tail 8, tarsus 1-3 ; bill 
(tip broken, but allowed for) 1’05, from gape 1'2. 

Mah. “ IJgi ” (Eev. Greorge Brown), and Cape Pitt ” (Cocke- 
Tell), Solomon Islands. 

IJgi is a small island about ten miles off “ Gaiidalcanar.” 

When I first notified Bam Beimmrdti from the Solomon 
Islands, I was under the' impression I had a veritable Solomon- 
Island bird before me. It now turns out that such was not the 
case (' hence ' the mistake. There can be no doubt of the birds 
now under consideration both being from the Solomons. Dr. 
Mnsch, who has. examined my .series, 'is , of opinion that Bam 
; Uurmgih B>. good species.’ We have before us now specimens 
from 'New Britain, Port 'Moresby, Solomon Islands, and ■ our own 
' Bam SMloidstata from Australia; they are' all probably varieties 
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of one and tlie same species ; yet tliey show certain differences, 
which it is well to record under certain (specific) designations. 

Wote on Astnr soloensis, Eamsay {%eo Lcitli,). 

Br. Einscli, who has examined my specimen of Astiir soloensis 
from Cape Pitt, is of opinion that it is not the true A. soloensis, 
Lath. 

I therefore propose for the Solomon-Island bird the name of 

6. Astur PTjncHELLHS, sp. Hov. — Astur soloensis, Bamsay {nee 
Lath), P. L. S. of AT. S, W. iv. pt. 1, p. 66. 

JSah. Solomon Islands. 

7. Ptilotis EXTOEHiiS, Gray, 

After a careful comparison of many specimens, I have reluc- 
tantly come to the conclusion (which I have stated elsewhere) 
that the JBtiloyus I referx^ed to previously (P. L. S. of 27. S. "W*. 
voh iv. p. 73) as Ftiloyi^s viridis is the female of P. eugenim 
(Gray). It is remarkable that the female of this species should be 
so brightly coloured on the breast. Moreover, young birds and 
so-called females, similar in plumage to the adiiUs in all except 
having a purple breast, were obtained with the specimens I put 
down as P. viridis d • 

The ornithology of the Solomon Islands is of so great interest 
that, an oppoidunity having offered, I have sent one of our 
taxidermists to the island of “ IJgi,’’ who, through the kindness 
of Oapt. Bruce, E.N., will have opportunities of collecting and 
throwing some light on the subject, by carefully sexing the 
species. I hope by this means to clear up the doubt as to the 
sexes of my Myiagra ferrocyanea and M, pallida, and other birds 
of which w'e know little or nothing. 


On the Homology of the Conario-hypophysial Tract, or the so- 
called Pineal and Pituitary Glands. By Professor Oweh, 

' C.B., HE.S., E.L.S., &e. ■ ■ 

[Bead December 1, 1881.] 

The structure : and local ' relations of the 'pituitary' and pineal 
glands, in Man, have received such close',' attention in 'anthropoto-' 
mical works as to dispense with .repetition. But, before entering 
upon the 'Special aim of the present Paper, I feel bound 'to refer to. 
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the latest contribution to the subject, that, viz., bj Br* Joseph 
Sapolini who has devoted a special treatise to one portion of 
the “ tract in question. 

He more especially points out the continuation of the third 
ventricle of the brain by its tubular extension downward, called 
the “ infimdibulura,” with the substance of the “ pituitary gland,’’ 
the texture, the blood-vessels, nerves, and osseous environment 
of which body in Man are minutely described and amply illus- 
trated. The chief aim of these researches, however, is a teleolo- 
gical one; and the author arrives at the conclusion that the 
function of the so-called “ gland ” t is secretory, and that it re- 
lates to tlie supply of the intraventricular fluids of the brain, 

^Referring to the course from the third ventricle, by the in- 
fundibulum, to a cavity or reservoir iu the hind lobe of the 
pituitary he concludes that the fl.uid secreted by tbe fore 
lobe accumulates in the “reservoir,” and that, by vermicular 
movements of the gland, governed by the filaments of the sixth 
cerebral nerve, which he traces thereto, the fluid it secretes 
ascends, and passes by the tubular or infundibular continuation 
of the gland into the third, and thence into the fourth and 
other continuous vacuities or ventricles of the brain and myelon §. 

“ May we not then,” he asks, “ compare the pituitary gland to 
the liver, and its cavity to the gall-bladder ? ” |j . 

* * L’aire de la Selle Turcique,’ 8vo, 1880. 

t The term “pituitarj” was originally applied thereto on the notion that it 
secreted the mucosity lubricating the nasal passages. 

I “ G’etait inon aniline qiii, depiiis le troisieme ventricule, etait descendu© a 
trayers rinfundibulum et ie canal de la tige pituitaire, jusqu’a la cavity de la 
glande. Ceci^tablit qu’ilyaiine parfaite communication entrelapartie central© 
du lobule du corps pitiiitaire et le troisieme ventricule cerebral .”— alt p. 63. 

§ ''A I’etat physiologique il existe toujours dans les ventricules cer^braux uii 
liquid© ineolore, inodore, insipid©. Ce liquide non seuleinent pent, mais par 
moments doit, se mettre en mouvemeut; alora ii depasse dans sa course Faque- 
dnc de Sylvius, et suivant rineliimisou du quatrieme ventricule, il descend le 
long clu canal rhachidien en passant par letrou du calamus seriptorius. C© 
liquide, a I’etat normal, augment© par instants dans les ventricules, et ce sera 
dans le troisieme qiiese d4versera le trop plein des autres.” — Op. cit p. 63. 

(I JLe lobe anterieure de la glande s^creterait done le liquide qui se rondraife 
et s’acciimiilerait dans le reservoir du lobe posterieur j il passerait ensiiite par 
la valvule de la tige pituitaire qui pent et doit s’ouvrir ; de la il montrait dans 
la tige elle-meme qui est doii4e des mouvements vermiculaires, oar elle est 
anirnfe par des hiets nerveux eraanant du nerf de la sixi^me paire. Le corj)8 
pituitaire ne serait-il done pas semblable, pour employer ime comparaison 
hyperboiique, an foie qui secrete la bile, et sa cavite ala vAsicule biliaire qui est 
■le/r&ervoir de.celle-oi?'’— 'Oj?.,ci5L p. 64. , 
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To this appeal, Dr. Sapolini, whose treatise issues from a 
Brussels press, may reasonably look for an affirm atiye response 
from the accomplished Professor of Liege. M. Bd. Van Bene- 
den'^, referring to the body in Tunicaries (Savigny’s tubercle,” 
Hancock’s and Ussow’s olfactory organ ”), which is hoinologized 
by,,M. Julinf with the “pituitary gland” of Vertebrates, com- 
pares it to the kidney, and holds that by a communication with the 
“ peribranchial cavity ” of the Ascidian it discharges its urinary 
excretion therein. 

The researches of which I proceed to eommiinicate results have 
been conducted with a different aim, which has led me to trace 
both the pineal and pituitary bodies, their appendages and con- 
nections, or wffiat I have termed the “ conario-bypophysial tract,” 
from Man downward, until, in Amjphioms, wffiere the cerebral ex- 
pansion of the my el encephalon is too feebly indicated, the homo- 
logue of any part of the tract in question has baffled my quest-— 
unless the pore leading to the cavity in such expansion may be in 
relation thereto. 

In the Mammalian series I have to observe that, in the lower 
and smaller members, as tlie brain loses in relative size and com- 
plexity, the pineal or conarial and pituitary or hypophysial bodies 
and connections show a relatively larger size, wdth a less paren- 
chymatous and a less interrupted tubular structure than in the 
human brain. In tbe lower, if not lowest, forms of tbe feathered 
class I have noted a character of the basisphenoid which seemed 
to me to bear upon the present topic: it is a median longitu- 
dinal groove leading to a foramen opening into the seat of the 
pituitary body ... 

But leaving here the class of Birds in the present summary, 
the proportions of the conario-bypophysial tract to the cerebral 
hemispheres in Eeptiles become greater, and a vascular chord is 
continued upward from the hollow pineal ” part of the tract, 
beyond the cleft between tbe pros- and mesencephalon, to a con- 

^ ArchiTesde Biologie, 8 to, 18S1, tom. ii. fascicule ii. p. 230. 

't Ibid, fascicule i. p. 59 ei seq, (I may remark that, regarding the. cylin- 
droid shape as well as position of the neural , centre in some Asciclians, I have 
viewed it as the homologue of the same part in Amphwms^ m.^ the co-estensive 
body beneath as that of the notochord.) 

J See * Memoirs on the. Wingless Birds of S’ew Zealand/ 4to,, 1878 : . Bimmis 
eleqjlianto^us, pi. Ixxvi. dg. 4, 5; crassns^ pi. ixCTii. fig. 3, 5; D. m^enSj 
pi. Ixxsii. fig. 3, 5 ; B, graviSf ^l. Irm. ,fig. 4, — in which .the foramen, ' not 
eustaehian i unusually and significantly large. ■ 
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tigiious opening in the bony cranial roof in a proportion of the 
class, ■wliich proportion is greater in the extinct ineinbers'^. This 
^‘pineal ’’ production perforates, as a rule, the parietal bone, but 
in some species the suture between that hone and the frontal, 
rarely the frontal bone itself, and then near the suture, always 
opposite the interval between the fore and mid brains. Beyond 
this hole, commonly called “ foramen parietale,” but which may 
preferably be termed foramen pineale, ” the upward continua- 
tion of the conario-hypophysial tract or tube (fig. 1, 7, s) is closed by 
the scalp or supracranial integument. 

lu the class of Eishes the relative magnitude and tubular cha- 
racter of this trans- cerebral tract is still more marked, examples 
of which I have elsewhere described and figured t* lo. the Skate 


Fig. 1. 



Section of craniuin and brain of young Iguana, showing foramen parietale <&c. 
— 1. Keiiral axis. 2. Tertebral column. 3. Cerebeiliim* 4. Optic lobe. 
5. Thalamenceplialon. 6, Cerebrum. 7. Pineal body, 8. Pituitary body — 
conario-hypophysial tract (including “infundibulum” and “third ventricle”); 
8' indicates the “'protopharynx” of the embiyo. 9. Mouth. 10. Gullet. 


^ See ^ Monograph on IcJitliyoi^Ufygial Palseontographical Society’s volume 
for ISSl, 4to, p. 94, pi. xsiii. -fig. 1,/;. also “Descriptive and Illustrated Cata- 
logue of the Fossil Eeptilia of Soutli Africa in the British Museum,” showing 
the parietal or “pineal ” foramen in tlie genera HahBajunm^ Peinglirgne, ])ley« 
mwimt Ftychogiuithiis, OiLcIcnodon^ Kktcctphalm, mA Procohylon : in some of 
these genera tlie hole is unusually large. 

t ‘Anatomy of Vertebrates/ 8vo, vol. i. 1S06, p. 277. “ The tliird ventricle in 
Osseous Fishes is prolonged downward into the pedicle of the hypophysis or 

* pituitary gland/ dg. 185, p, and upw’ard into that of the conaiuum or 
‘ pineal gland/ %. 175, The true vaseulo-membi'anous infunclibuliform 
downward prolongation of the third ventricle, exists in all Osseous Fishes. The 

* infimdibiilum ’ is commonly short and thick, so that the hypophysis is almost 

sessile, as in the Cod ; but in the the infiinclibulimi is longer than the 

entire biain, and the hypophysis lies at the fore part of the cranial cavity far 
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(Raia latis) tie extension of tie pineal part of tie tract in qnes» 
tion reacies beyond tie cartilaginous roof of tie brain-case ; in 



in aclTance of tlie xrebral lobes (but in vertical parallel ■witb tbe palate). In the 
Ccd the hypophysis, fig. 1 85, is a subspherical mass, with an irregular sur- 
face almost half the size of the human * pituitary gland,’ and illustrating the vast 
proportional size of this constant appendage to the brain of Fishes^’ (p. 280). 
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tie spiny Bogfisli (AcaniMas) progress is there arrested. The 
direction of the pineal tube is forward as well as upward in all fishes. 
In that esculant fornij ^rotopterus (fig. 2), the first-found meiiiher 
of which was referred to the Amphibia under the name ^^Lepuh- 
siren , the width and length of the infundibuliini ” continued 
from the flattened discoid body j 8, cut off from the bacco-branchial 
cavity, 9, lo, by a thin lamelliform extension of the basis cranii, is 
continued by a proportionally wide “third ventricle’^ into the 
base of a conical “ conariuni,” 7, as large as the cerebellum itself, 
from the apex of which conarium a vascular membranous tubule is 
continued upward and forward through a gristly part of the cra- 
nium to the scalp 

The homology thus suggested of the conario-hypophysial tract 
in Vertebrates with a vascular canal traversing a corresponding 
part of the brain in Invertebrates (fig. 8, 7, lo), called for further 
evidence ; and such has been amply yielded by Embryology. 


Fig. 4. 



Mammalian embryo. — 1. ’N'eural 'axis. 2. Yertebral axis. 3. Cerebellar 
vesicle and medulla oblongata =epenceplialon. 4. Optic vesicle=mescnce- 
pbalon, 5. Yesicle of third ventriele. 6. Cerebral vesicle— prosencephalon. 
7. Fineal portioiij 8. Pitnitary or infimclibidar portion, of the conario-hypo- 
pbysial tract. 9-10. Bueco-branchial cavity. 11. Stomach. 12. Small intes- 
tine. 18.' Large' ' intestine, ■ 14. Yent. 15. Heart and chief blood-vessels. 
16. Primordial kidney. 17. ITrinary bladder. 18. Pedicle of allantois. 
19. Pedicle of umbilical vesicle. 20. Liver. 


2bm.aAp. 282, %. 186. 
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In the Vertebrate embyro (fig. 4) the mjelencephalonj first 
appears as a longitndinal channel of the ectoblast, opening 
^‘neurad;’’ and soon, by upward or neural extension and con- 
vergence of its side- walls, it is converted by their confluence into 
a tube. 

Passing over the histological steps in the formation of the grey 
and white matters and the reduction thereby of the canal to the 
minute central one of the adult m jelon, what here concerns my argu- 
ment is the progressive forward extension of the cord, with corre- 
sponding expansions into the beginnings of the ‘^hind brain,” or 
epencephalon (fig. 4, s), of the mid brain or mesencephalon (ih, -i), 
and of a large vesicle s), dividing the latter from the fore brain, 
or prosencephalon” {ib.Q). All these expansions, as shown in the 
diagram (fig. 4),are hollo’w; but the relative size of the cavity, of the 
so-called ‘Hliird ventricle ” (s), is now the largest of the embryonal 
cerebral vesicles ; and this disproportion moreover coincides with 
an incomplete phase of the Vertebrate alimentary canal ; and, 
what is more to the present contention, the huge liomoiogue of 
the ^Hhird ventricle” extends into two productions of its wall, 
one downward (s) to a canal, ‘infundibulum,” now communica- 
ting w’itli the anterior end of the digestive cavity ( 9 ) ; the other 
upward ( 7 ), to the “ tbalamencephalon”^. 

I next pass to the phenomena of the development of the diges- 
tive cavity. What subsequently becomes an alimentary canal, 
begins like the myelon, as a groove, parallel therewith, but open- 
ing in the opposite direction, or “ hcemad,” and there comm iini- 
cating with the vitellicle. It is developed most conspicuously ox' 
in greatest proportion from the hypoblast. As the alimentary 
rudiment extends beyond the yolk-sac, forward and backward, it 
becomes tubular, but as yet is closed at both ends. It absorbs, or 
receives, nutriment from the yolk-bag, which recedes as it dimin- 
ishes and becomes excluded from the abdomen by completion of 

In his exemplary monograx^h * On the Bevelopinent of Elasmobraneli 
Eishes/ 8vo, 1878, Mr. Balfour writes: — During stage L the infundibu- 
lum beeomes much produced, and forms a wide sack in contact with the pitui- 
tary body, and its cavity commxmicates with that of the third ventricle by an 
elongated slit-like aperture (p. 176), “ During the.same stage the pineal 
gland grows into a' sack-like body ” (pi 177)*' , . , At a later stage (P ).—•*;* The 
pineal sack has also become greatly elongated, and its somewhat dilated ex- 
tremity is situated 'between the cerebral rudiment .and. the external skin. ' It 
opens into the hind end of the third ventricle, and its posterior wail is c6n- 
tinnous with the front wall of the mid-brain ” (p. 177). 

■ , mw. lOUEH.—- ZOOhO0Yj TOL. XTI.' ' ' ' , 
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the walls of that cavity, save where the primitive yolk-canal, 
fig. 4, 19, passes on to the shrunk vitellicle, now shut out as 
an appendage, ultimately to be absorbed or cast off at birth. 
Here, however, we have a primordial “month and “ gullet,” or 
parts holding functionally, though transitorily, those relations to 
the digestive sac. The persistent indication of such course of the 
embryonal food is called “nmbiliens:” it points to one inlet of 
food which has made w^ay for another ; and that other wdll make 
way for a third. As W'eli devote pains and speculation to the 
“function” of the navel as to analogous remnants of a later 
communication with the alimentary canal, doomed likewise to 
obliteration with concomitant solidification of parts. 

In low radiate forms of life, lledicsa e. g., the vitelline entry, 
or “ protostome,” is permanent; a “ deutostome may, in like 
manner, appear as another step in the rising scale which is not 
parted with. 

But to return to our Vertebrate grade. The alimentary tube, 
parallel wdth the myelonal one, communicates or anastomoses there- 
with at both ends ; a common canal thus results, but of which the 
haemal portioB will be modified to give sustenance to the body, 
the neural portion to the mind. In the course of differentiation 
the caudal intercommimiGii is first abolished. The anterior end 
of the ahmentai’y tube (fig. 4, ii), extending foiwvard, comes into 
close contact and continuity with the canal w^hich may be de- 
scribed as commencing below^ at the “ infundibulum,” and as con- 
tinuing upw'ard by the third ventricle to the base or origin of 
the pineal production of the thalamencephalon, wdiich production, 
perforating, as in the embryo Iguana, the soft lamellar basis of 
the cranial roof-bones, is only arrested in its aim to form a mouth, 
or “ dentostome,” at the vertex, by failing to overcome the resist- 
,ance of the^ superincumbent epithelial layer— such resistance being 
encouraged by the processes now on foot to establish an external 
commiiiiication, elsewhere, with the fore part of the alimentary 
canal.' , , 

1.11 Ampliioxus and its earlier or humbler relatives the Asei- 
dians, amouth, or oral passage, is foi'med, which opens behind into 
a vascular expansion from which the alimentary canal is continued. 
This branchial sac is on the under or hsemal side of tlie fore part 
nfflm neural, axis, issuing, in the lower division' of Vertebrates, 
in the perfection of a water-breathing apparatus, and manifesting 
in the embryos of the higher half of the subkingdom miequi- 
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vocal traces of a braiicMal organization, as sliown in fig. 4, xo. 
But, althongli tliis organization subsides, the hsBiiial mouth, or 
“ tritostome,” is in them retained. 

Having noted, briefly, the indications of an earlier or neural 
mouth" way, or oesophagus, in the embryo of Yertebrates next 
above the brainless AmpMoxiis, I may premise that, with the 
appearance, in Invertebrates, of a brain including both supra- 
(fig. 3, e) and snh- (il. s) oesophageal masses or ganglions — ^better 
termed, x^espectively, hsem oesophageal” and ‘^neuroesophageal ” 
—the canal dividing them is developed as a gullet” (i5>. lo), and 
its ontward opening is established as a mouth ” (ik i) or deiito- 
stome,” 

In cerebral Yertebrates, also, there appears a beginning, or 
attempt so to speah, of a canal or tubular extension directed 
brainward. This develop- 
mental phenomenon is con- 
temporaneous with the en- 
largements of the fore end 
of the myelencephalon, as 
seen in the embryos of 
Cyclostomous fishes In 
fig. 5 these enlargements 
are represented by the 
figures 4, 5, 6, the latter now 
pushing beyond the noto- 
chord, 2. Toward the middle 
one of these ' extends , the 
tubular production (s') from the digestive sac (ii). In the line 
opposite to the production (s') is an infolding of the ectoblast 
( 7 ), which Scott indicates as that of the nasal cavity and hypo- 
physis (“ gemeinsame Einbuchtung fiir Nasengrnbe uiid Hypo- 
physis,” loc. cit. p. l7l, Taf. ix. fig* 31, iv. H. e). Beneath this 
has commenced the wider infolding of the ectoblast (fig. 5, 9 '), 
which, extending backward, and subsecpuently expanding and 
developing ' the' branchial sacs, . nltimately effects a, communica- 
tion with the alimentary cavity "( 11 ), and establishes the ^perroa- 

* See Owsjaimikow, “ Die EntwickluBgsgegchielite (i^rFeiTomy207ifltmiatilisP 
Bulletin de PAcad. Imp,,. St. B4tersbourg, tom. xiv.' 1870, p. 325,- Galbeiia, 
Morpholog. Jahrbuch, Bd. iii. p. 226 ; Scott (W, B.), Morpholog. Jahrbticli, Bel. 
tH., erstes. Heft, p. 131, ‘^Beitxage znr' Entwicblungsgeschiehte der' Betroinj'-'' 
2 onten,’^ from which treatise the 6iibj.eet"of fig. 5 is taken, ' 

10 ^' , 


Fig. 5. 



Enlarged scale of a longitudinal yertical mid- 
section of an embryo of Petwm^mi JPianeri 
at the eighteenth day. 
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nemt oxal entry thereto. In the more highly organized cartilaginous 
fish«'S (Elasniohranchs) the hsemal permanent mouth, or “ trito- 
stonie,” is also due to involution of the eplblast, forming a sac, 
benenth the base of the brain, the closed end of the sac coming 
into eontact with the fore end of the alimentary cavity, developing 
upward the infundibulum. Mr. Balfour sees the rudiment of the 
hypophysis in a process of the mouth-involution which becomes 

constricted off.” But he recognizes that the blind anterior end of 
the alimentary canal— which he terms ‘Hhroat ” — is in close con- 
taefc with the pituitary involution.” This involution becomes 
loDg ei' and dilated terminally, while the passage connecting it with 
the mouth becomes narrower and narrower, and is finally reduced 
to a solid cord, which in its turn disappears. The remaining 
reside then becomes divided into lobes, and connects itself closely 
with the infundibulum.” {Of. cii. p. 190.) 

In liigher Yertebrates the deuto- or pseudo-pharynx (figs. 1, 2 , 
4i, s), <ixtending to the parts ultimately modified as a pituitary 
body or hypophysis with its onward and neiirad extensions 
—the infundibulum, third ventricle, and pineal production — 
oonalifcates therewith the modified canal which traverses the 
iiitersipace between the liomologues of the Invertebrate “ hsem- 
msopbageal” (fig. 3, e) and neuroesophageal ” (fig. 3, 3 ) brain- 
masses— in Vertebrates the fore brain and following brain-parts. 
In oilier words, from the neural side of the embryonal or primary 
bu«cra.l cavity a communication (figs. 1-4, 7 , s) is more or less 
earned on toward the surface from the part where what is a 
direrbiculiim from the primitive closed oesophagus (fig. 5, s') 
seems to be seeking, as it were, its outlet at the neural aspect of 
the body above a wide interspace (fig. 4, 5 ) now separating the 
rndiinent of the fore brain (e) from those of the mid (4) and 
hind ( 3 ) brains. 

Im all Invertebrates with appreciable homologues of these clivi- 
sions^f the, Vertebrate brain, the neural mouth (fig. 3, 7 ) is opened 
at this part, the primordial attempt to attain it in the Verte- 
brates is fulfilled, and the communication of such neural mouth 
with the alimentary ■ canal is completed and, becomes the per- 
'sistent gullet (ik 7 , 10 ). 

The proposition, therefore, which I now submit to the Society 
the conario-hypophysial 'tract in Vertebrates' is the^ 
dified homologue of the mouth and gullet of Inyertebrates. That 
themeur-' or' sub'oesophageal gangliohj-.or.' ganglionic ..masses, or 
neural cordsh(fig.B, 3,'5),' eonstitutingl the ■ centres whence'' are,' 
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derived and caudally continued tlie liomologue of tlie Yertebrate 
inyelon {ih. i), together with the part of the gullet they encompass^ 
are consequently the homologues of the parts of the brain (fig. 2^ 
4 , s) posterior to the cerebrum (ih. e) and of the ventricle (fig. 4, s) 
intervening between tbe upper and lower ends — pineal {ib. 7 ) and 
pituitary (th. s) — of the conario-hypophysial tract, flius, as it 
appears to me, is the Unity of Organization or OomfosUwn vindi- 
cated, though in a transitory manner, between the Vertebrate and 
Invertebrate brain-possessing animals. The foregoing develop- 
mental phenomena have mainly guided me to a homological appli- 
cation which, so far as my readings have extended, appears not to 
have suggested itself. 

An obvious difference from the mature Vertebi*ate is the rela- 
tive extent of tbe interspace dividing the fore brain from the 
mid brain, depending chiefly on the functional relations of the 
interposed alimentary canal in Invertebrates (fig. S, 7 - 10 ). The 
proposed homology appears to me to throw some welcome light on 
the similar though transitory proportions of the same interspace 
in the Vertebrate, even the Mammalian, embryo, as exemplified in 
fig, 4. A nd w^e now look with interest upon the evidence s afibrded 
by mature Vertebrates at the lower end of their scale for any reten- 
tion of this character — a passing one— in the higher forms. 

Tislies, especially the cartilaginous, yield Fig. 6. 

such illustrations. I may refer to Busch’s 

descriptions and figures of piscine brains 

exemplifying such suggestive characters, 

in his excellent monograph Be Selaehi- 

orum et Ganoideorum Encephalo ’ % from 

which the illustrations of sneh character 

in tlie brain of the Sturgeon {Aetyemer 

stiirio). and more especially in that of the 

Ghimmra nionstrosa, are taken, in figs. 173 

and 179 of my '^Anatomy of Vertebrates,’ 

The long cord-like lamellae continued from 

the optic lobes (fig. 6, 4 ) to the cerebral one 

(it, c), equal in longitudinal extent both ^ 

mes- and prosencephalon combined. The 

so-termed third ventricle ” appears as an 

elongated wdclely open channel, the sidewalls 

of which '{ih, 5, 5 ) are thickened and, expand- ^ 

Brain of CMmmra. 

^ 4to, 1848, 
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ing into the cerebral bemispbere, seem to represent tbe cnira 
cerebri/® They indicate that these so-called cords or tracts, in 
"Vertebrates, may be bomologons with tbe parial cords or tracts 
girting tbe gullet and connecting tbe fore brain (fig. 4, e) with tbe 
binder masses {ih, s) in Invertebrates j to wMcb pair of intercom- 
nmnicating tracts tbe oral end of tbe gullet in Invertebrates 
and tbe conario-bypopbysial tract in Vertebrates bold like 
relations. 

Snell perception of tbe homologies above indicated led to 
thoughts of their bearing upon tbe following higher generali- 
zation. 

At the period of my student’s career in Paris tbe biological 
mind was exercised by tbe question of Unity of Plan ” or “ of 
Composition ” in tbe Animal Kingdom as exemplified between 
Articulates and Vertebrates by reversing the position of tbe 
former, and turning wdiat was regarded the under or ventral side 
of tbe crustacean or caterpillar upward, as shown in fig. 3, so as to 
correspond with the upper or dorsal side of tbe Pish or Quadruped. 
The alleged ‘VLaw ” was further elucidated, as between Verte- 
brates and Mollusbs, by bending a quadruped so as to bring the 
pelvis in contact with the nape, and so parallelling it with a cuttle- 
fish — propositions adopted as demonstrative of their Unity of 
organic Plan or Composition ” by Creoffroy St. Hilaire. 

To tbe first of these attempts Cuvier opposed tbe obvious fact 
that, tbongb tbe ganglionic cord of the Articulate might be so 
brought to tbe relative position, or place, of tbe spinal cord of 
the Vertebrate, yet the chief part of the nervous system, or neural 
axis, universally recognized as “brain ” in both, held opposite re- 
lations to tbe alimentary canal, being above tbe mouth in the Ver- 
tebrate and below tbe mouth in tbe upturned Articulate (as is 
shown in figs. 2 and 3). ■ 

In reference to tbe second exemplification of the alleged “ Unity 
of Composition,’® I need only refer to tbe ^Annales des Sciences 
Naturelies,® Tom. xix. ; p. 241, pi. xii. (1830), in which Cuvier 
refuted, Geoffrey ’s . conclusions ' to bis owni satisfaction and 
apparently that of; the. Aeademie des Sciences,® illustrating 
:"Ms" argument by 'diagrammatic .views of the. organs wliicb .be 
exposed in an Octopus (fig. 7) and in a doubled-up Quadruped 
(fig* 8), Among other difficulties which be thereby seemed to 
demonstrate, was the impossibility of making the brain (figs. 7, 
8,») bold a corresponding position in relation to the alimen- 
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tarj canal (ik^ e), a fact which was deemed by anatomists of the 
'^Positi?e Schoor' conclusive as against the Traiiseenden- 
talistsf' 

Having satisfied myself that there is a way out of the diffi- 
culty by rightly determining the homologies of the mouth and 
gullet in Mollusks and Articulates with recognizable structures 
in Vertebrates, I have submitted the facts and conclusions which 
have led me to harmonize the oppositions, and to show that the 
ingenious idea of MM. Laiireueet and Meyraiix, adopted and 
advocated by Q-eofiroy, was not, in point of lact, open to the ob- 
jection which relegated it to the limbo of exploded notions, where 
it seems to have rested now for half a century. 

I reproduce the diagrammatic illustrations (figs. 7 and 8) by 

Pig- 7« Fig. 8. 



Scliematic views as referred to in the test. 

which Cuvier exemplified Ms objections, in order to show how the 
homology I have propounded of the conario-hypophysiai tract 
affects the argument and conclusion of the great anatomist. The 
sole liberty I' have taken with that '■ diagram (ig, ■ 8) is to, add to 
the brain of the Mammal the tract in question, (r, s) ; the' signifi-' 
cance of which to his argument Cuvier as, little suspected as have 
his successors wffio have devoted' time and thought to the higher 
generalmations of Biology., 
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After demonstrating, by reference to tbe Badger, that colour 
does not indicate tbe back of an animal, Cuvier proceeds to affirm 
tliat naturalists have for the recognition of that aspect a more 
certain cliaracter, viz. the position of tbe brain “ Ils out pour 
reconnaitre les dos iin caractere pins certain : c’est la position du 
cerveaii 

IN’ow, by tlie term “ eeryean ” Cuvier does not here mean tbe 
sum of neural expansions usually called brain,’ ’ but only one of 
tliem, that, viz., wbicb be indicates (as in figs. 7 and 8) by tbe 
letter a in both Cepbaiopod and Mammal ; it is tbe part wbicb is 
termed tbe siiperoesopbageal mass, ganglion, or pair of gan- 
glions” in Invertebrates, and tbe ‘'^cerebrum” or '^cerebral 
bemispberes ” in Yei'-tebrates. It is divided, as already remarked, 
from tbe “ suboesopbageal ganglions,” completing tbe totality of 
tbe brain in Invertebrates (fig. 4, s, fig. 7, Z)), by tbe extension of 
tbe gullet and inoutb to tbe aspect of tbe body wliicb bears rela- 
tion to, or corresponds with, tliat of tbe main centres of tbe nervous 
system — sucb centres answering, as to tbe parts they supply and, 
in Articulates (fig. 4, i), in tbeir continuous extent, to tbe myelon 
(fig. 8, i) and cp- mesencepbalon (fig. 2, i, 3, 4 ) in Tertebrates. 
This bomology, bowever, Cuvier did not admit; and herein be has 
bad the support of later anatomists. With respect to tbe myelon 
— -‘‘moelle epini ere ’’—marked t tin bis diagram t> be expressly 
states that it is peculiar to tbe type of structure exemplified in 
bis figure A (of the Quadruped)^:. But no evidence is adduced 
against tbe bomology of tbe elongate moto-sensory tract, or 
neural axis, in Articulates, and tbe elongate moto-sensory but 
seeiiimgij n on-ganglionic tract, or neural axis, in Yertebrates, 
save tbeir different relative positions in a standing or walking 
'■ Badger or Beetle. Cuvier assumed, as Gegenbaur and other ana- 
tomists have done,, that tbe surface or aspect of the body in pro- 
gressive motion determines A‘be bomology of such surface, and 
that the surface nearest to" which lies, the neural axis in Artie a- 
: lates answ’'ers to that which is furthest from such axis in Yerte- 
brates.;.. But .there are ' both. Yertebrates .and Invertebrates ' in 
, which, ' during progressive motion,, neither the neural nor the 
b 0 em.al, surface is downwards or -next the 'earth. ' . ' 

' . p.,. 26 L f ffm. pi xii 

I i^, la. moelle epini^re propre au Mammif^rey tom. cit. p. 257 (refewiag 
tO' bis .s.ml)ject as a representative of a Yertebrat© animal). 
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The subcBsophageal mass or ganglions in Cephalopods send off 
the nerves to the prehensile arms, and are in communication with 
the viscera, the muscles, and the soft parts of the trunk. Moreover, 
in Yertehrates this epencephalic homologiie is in direct nervous 
communication with the organ o£ hearing (h, figs. 7 and 8). The 
fore brain, on the opposite side of the gullet in the Cephalopod 
(fig. 7, r/.), supplies the nervous masses subservient to the large 
and complex organs of vision, and also parts which may exercise 
the sense of smell. But, if the suboesophageal mass, h, and the 
moto-aeiisoiy neural continuations of the trunk, be, in the Ce^ 
phalopod, homologous with those in the Insect (fig. 3, i) and Crus- 
tacean, the ground on which I predicate, in the Articulate, of the 
neural aspect of the body, that it answers to that commonly 
called ‘‘ dorsal ” in Yertehrates, is applicable also to the Moliusk, 

%- 7 - 

Therefore the part which Cuvier indicates in his diagram, 
and terms brain cerveau,” a\ is not a true criterion of the 
back (‘‘dos”)j it occupies in the Cephalopod and other cere- 
bral Invertebrates the aspect of the belly, or tract of the body 
which I term ‘‘hcemal,” and which is called the ventral or under 
part. 

To be sure this cannot be predicated of the brain cer- 
veau,’’ a) of the quadruped. And why ? Because the alimentary 
tract and out-ward anterior opening which would demonstrate its 
holding a position opposite to that of the rest of the nerve- 
centres has been atrophied, and exists as an arrested residuary 
embryonal part (figs. 3 and 8, 7-8). It is the superadded respi- 
ratory organization in connection with the oral end of the alimen- 
tary canal and the concomitant opening of the mouth in a new 
position, in the Yertebrate, which turns the cerebrum to the 
side occupied by the rest of the nerve-centres—in other words, 
to the neural aspect of the body. Individual development being 
achieved, the Yertebrafce becomes hsemastomous,” the , In vert e-' 
brate remains neurostomous.” 

At . the ' embryonal stage of the higher subclass at which the 
primary moutli was continued across the brain, the Unity of 
Plan” between the Yertebrate- and 'Invertebrate animal ' was 
exemplified; and that unity ” is, in the main, preserved under 
the recognition of the neural and h^mal aspects of the body, as 
shown in figs. 2 and 3, representing the Articulate and Yertebrate 
types. 
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In tlie view of tlie homologous sirnfaces of the Invertebrate 
and Vertebrate bodies as determined by that which may happen 
to be the upper surface in horizontal station and progressioUj 
which surface is accordingly termed “dorsal,” the opposite or 
under surface being “ ventral,” the chief nerve-mass in the Arti“ 
ciilate (fig. 3, e), called “ eerveau” hy Cuvier, poses as the homo- 
logue of the brain in the Vertebrate ; and not only so, hut being 
the only part of the central nerve-mass which is “dorsal” in 
position, or “'above” the alimentary canal, it might he entitled, 
according to the above homology of the body-surfaces, to be the 
homologiie of the entire central nerve-mass (my “ myelencepha- 
lon”) in Vertebrates, which is also “ dorsal while the ganglionic 
nerve-cords in Articulates would be in the opposite homological 
category. 

Accordingly the accomplished Anatomical Professor at Hei- 
delberg, in logical concord with such determination of homo- 
logous surfaces, holds the so-called “ supercesophageal ganglion ” 
of the Articulate to he, or to represent, the whole myelen- 
cephaloiis tract in the Vertebrate. "With Gregenhaur^, as with 
Cuvier, the “spinal cord” is therefore peculiar to Vertebrates, 
being “dorsal” in position ; it bears no true homology with the 
so-ealled “ ventral” cords, whether ganglionic or not, in Inverte- 
brates, : ■ 

Dolirntj while admitting the homology or equivalency of the 
supercesophageal ganglions, siibcesophageal ganglions, and sub- 
or ventral cords therefrom continued, whether ganglionic or 
otherwise, in Annelids and Arthropods, with the myelencephaloiis 
tract invertebrates, notwithstanding the opposite sides of the 
body which they seem to hold, has recourse to ideal ancestral 
forms in order to reconcile the differences as to relative position 
shown by the actual or modern subjects J. 

My contention is that the true grounds for determining the 
liomology in question are not the positions of the body which may 
be assumed by the living animal, but the relative positions to such 
body of the central parts of the nervous and vascular systems, 
which 'relations.,"! have expressed, by the terms “neural and 
:“h©maL” '. '.The convenience of these terms or signs is exempli- 

' ''40rimdms;derwergleichenden Anatomie/ 8vo, p.'264. , 

' ' ' f . Vi’SpruB.g der Wirbeltliiere/, Ac. , ■ 

4 I'.concur ' with tho remarks by Balfour, loG.cit. p. 167,' on Bobrn’s hypo- 
thesis, and deem any other objection superfluous. 
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fied by, tbe trouble, not to say perplexity, arises when 

characters, or developmental phenomena, repeated in Tertebrates 
and Articulates, are endeavoured to be expressed or expounded 
on the “ dorsal ” and “ ventral ” homological hypothesis. 

Balfour, for example, in his keen and accurate views of the 
primary growths of the myelon, in Elasmobranclis, traces the for- 
mation of the central cavity by the “ dorsal ” folding of the lateral 
halves of the primitive open canal, which includes the grey matter 
and carries in also a fold, now" become the lining of the cavity, of 
the embryonal ciliate epiderm. 

The primal nerve-roots are, or are attached to, free margins of 
the dorsal folds, and become the dorsal,’’ or, in anthropotomy, 
tbe posterior ” roots of the spinal nerves. The white matter of 
the myelon becomes external and lies in greater proportion along 
the under, or ventral, or antliropotomically “ anterior,” part, than 
on the dorsal ” part of the myelon. 

Now" comes the difficulty arising from the non-appreciation of 
the homology of the conario-hypophysial infundibular tract with 
the anniilose gullet. ‘‘ The transverse section of the ventral 
nervous cord of an ordinary segmented xlnnelid consists of two 
symmetrical halves placed side by side. If by a mechanical fold- 
ing the tw"o lateral halves of the nervous cord became bent tow"ards 
each other, while into the groove between the two the external 
skin became pushed, we should have an approximation to the 
vertebrate nervous system.” ... . If this folding were then com- 
pleted in such a way that the groove, lined by external skin and 
situated between the two lateral columns of the nervous system, be- 
came converted intoa canal, above and below which the two col umns 
of the nervous system united, we should have in the transformed 
nervous cord an organ strongly resembling the spinal cord of 
Yertehrates ” But a resemblance, however strong, between the 
two parts or organs is not, of itself, a ground for predicating 
homology. Bor, as the accomplished developmentalist', proceeds,' 
is weir known that the nerve-cells are always situated oil' the 
ventral side of the^ abdominal nerve-cord of Annelids, either as a 
continuous layer,' or in the form of two, or more usually,' three 
bands.. The dorsal side of' the cordis, composed of nerve-fibres or 
wffiite matter. ' If the folding I ’have supposed.we're'to .take^ place' 
" in .the Annelid nervous-cord, the, grey' and white matters' would 
have' very nearly, the 'same relative situatio.ns'asthey have in ''the 
* Balfoiir, op. p, 165, 
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Vertebrate ispinal cord. Tlie grey matter would be situated in 
tlie interior and line the central canal, and the white matter would 
nearly surround the grey. The nerves would then arise, not from 
the sides of the nervous cord as in existing Annelids, hut from its 
extreme ventral summit 

Parts of the important organs spinal marrow ” and “ abdo- 
minal cords,” ganglionic or otherwise, would doubtless hold the 
same relative situations in an abstract view of the structures, 
i rrespective of their assumed relative positions in the Annulate 
and Vertebrate bodies ; but in relation to the accepted position 
of the nerve-centres in the two groups they would hold opposite 
relative situations in and to the body ; the extreme summits of the 
primitive folds giving origin to the nerves would be dorsal in 
the Vertebrate, and ventral in the Annulate modifications of 
the animal structures. 

Obliterate the mouth and part of the alimentary canal dividing 
the fore brain from the hind brain in Annulates, and the parts of 
the homologue of the myelencephalon (“ cerebro-spinal tract ” or 
abdominal nerve-cord) become wholly on the neural aspect of the 
body^ as in Vertebrates. In both divisions the infolding of the 
side walls completing the central canal occurs on the neural 
side. In both the nerves arise from the neural summits of such 
infoidings ; and in both the external skin ” would pass from the 
neural side of the groove into the central (then becoming) ciliate 
canal. In both the li^mal side of the cord would manifest an 
excess of the white matter;” and this with the opposite pre- 
dominant grey matter would present not very nearly,” but the 
very same relative positions to the body of the animal containing 
them (compare figs. 2 and 3). 

Of these propositions, the base or support is the homology 
of the pineal, third ventricular, ■■infundibular, pituitary residuary 
■■.modifications in, the Vertebrate brain. with the persistent fune- 
tionai. canal traversing ' the homologous tract in the Annulate or 
■■ Articulate , brain t. ■ 

, .Balfour, op. eit p, 165. 

t I have elsewhere (‘Archetype of the Vertebrate Sheletou/ 8vo, 1848, p. 2) 
pleaded in favour of single substantive “terms'' in place of “descriptive/^ 
plirases,” and may here cite, as synonyms of “ myelencephalon nervous 
system ” (p. 165), “ cerebro-spinal nervous system ” (p- 99), “central nervous 
system (p. 100), “ nervous part of the brain and spinal cord ” (p, 100) ; again, as 
synonyms of “ myelon "—“spinal marrow,” “spinal cord,” abdominal nerve- 
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As animals descend in the scale, the instinctire or reflex actions 
of the nervous system predominate over those that are ‘^willed,” 
or the voluntary actions. 

In both Vertebrates and Invertebrates, as a rule, the parial 
linihs diverge from their arches nearer the neural than the lisemal 
sides of the trunk — nearer to the centres whence their nerves 
originate. In Vertebrates the joints or segments of the limbs 
bend toward the hmmal aspect ; in Invertebrates they bend from 
the haemal aspect : and thus the most frail and precious of the 
organic systems, namely the neural axis, is brought in Arthropods 
towards the least exposed and safest surface of the body, that, 
viz., which is downward, next the ground — therefore called the 

belly,’ ^ or ventral surface or aspect. "When the myelencepha- 
lous tract runs along the most exposed, dorsal, side, it receives an 
immediate protection by a vertebral column. But the surfaces 
or aspects of the body which are truly homologous in the Snake 
and Caterpillar are the nei(^ral and the licemal, not the dorsal and 
the vent rah 


The Neuroptera of Madeira and the Canary Islands. 

By Eobebt M^Lachlan^ E.E.S., E.L.S., &c. 

[Eead December 1, 1881.] 

It has always appeared to me that attempts to work out, group 
by group, the fauna or flora of special countries or districts 
are duties to hich the attention of naturalists should be espe*- 
cially directed. It is by means of such attempts that we are 
enabled, little by little, to grasp broad generalizations on the 
probable origin of the productions of certain districts, to ascer- 
tain the geographical distribution of species, and to form some 
idea of the possible means w’hereby, through a process of evolu- 
tion, certain forms have acquired their existing characteristics as 
distinguishing them from others to 'which they are most closely 
allied. 


cord’^ (p. 165 ), Annelid nenmus cord'’ {ib.) ; also, as syuonynis of ‘‘ niyelonal 
canal ” — “ medidiary canal ”(p. 128), neural canal ” (p. 100), central canal of 
the nervous system,” equivalent to myelenceplialous canal;” ^‘spinal canal” 
(p. 99), which, in surgery, is a synonym of “vertebral canal.” The pages here 
quoted refer to the * Elasmobranch Hshes ’ of Balfour. 
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If this he true regarding the value of local monographs for 
countries or districts separated arbitrarily by political frontiers, 
or physically by mountain-ranges, c%c., such monographs become 
of far greater value when they concern small islands, or groups 
of islands, separated from the nearest mainland by wide distances 
and great depths of sea or ocean. ISFothing could more forcibly 
demonstrate this than the labours of our late much lamented col- 
league T. Vernon "Wollaston, who for a period of nearly thirty 
years devoted his energies, impaired though they too often were 
by periods of great bodily weakness, to an investigation of the 
Coleoj)terou3 fauna of the various Atlantic islands (beginning with 
Madeira). The results of his investigations (and of those of willing 
assistants), given to the public in a number of volumes, form by 
far the most valuable series of works of this nature that have ever 
been published, notwithstanding that the ideas held by our late 
colleague on the subject of variation of species may, in the opinion 
of many of us, have induced in him erroneous generalizations. 
He gave us the facts, however much his own deductions there- 
from may be disputed. 

In the present paper I shall endeavour to put together all 
that is known concerning the Heuropteroiis insects (using the 
term in its Linnsean sense) of the islands under consideration ; and 
the remarks that follow will show in how much we are indebted 
for our knowledge to T. V. Wollaston. 

In endeavouring to state briefly the sources whence our present 
information has been derived, it will be well to treat the Madeiras 
and Canaries separately^'. 


Madeiea. 

This favoured island has been so much the resort of invalids 
from all countries, that it would have been singular if amongst 
them there had been no entomologists. On the other hand, it 
has been but little explored by entomologists who did not seek 
to restore or ameliorate impaired health; but there has been one 
prominent exception to this, to which attention will presently be 
drawn. 

In 1793 Tabricius described in the ^ Entomologia Systematica,’ 
vol. ii. p. 93, a Myrmeleon catta from Madeira, in the collection of 
Sir Joseph Banks. Tlie type of this (with the other Banksian 

^ I must here acknowledge the assistance I have derived from the rich library 
of the Boyal G-eographioal Society. 
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insects) is now in tlie Britisli Museum, having been presented to 
that Institution some years ago by this Society. 

Eroni that time up to 1815 I find no reference to Kenroptera 
from the island ; but in the latter year there was published ano- 
nymously at Haddington a curious little book called ‘ The Tra- 
veller’s G-iiide to Madeira and tbe West Indies it bears no 
date on the titlepage ; but the preface is dated “Jan. 1815.’’ 
Speaking of Bragonfiies, the author says “there are several 
kinds, and tbe largest sort 3 inches long” {Amx formosm in all 
probability). 

In Bowdicb’s ^ Excursions in Madeira and Porto Santo/ 1825, 
p. 169, we find a reference to an ^^JSlsclma approaching grandu^ 
and greatly resembling tbe species figured by Eoesel, t. 2, Insect. 
Aqnat. tab. ii. fig. 1.” Eoesel’s' insect is Mmlim cyanm of modern 
authors j and there can be little doubt that tbe species observed 
by Bowdicli was likewise Anm formozim. 

In 1812, Eambnr, in bis ^ Histoire des Insectes Hevropteres,’ in- 
dicates Agrion from Madeira (p. 278), which reference we 

find reproduced in Be Selys-Longcbamps and Hagen’s ‘ Eevue 
des Odonates d’Europe,’ 1850, p. 184; and atp. 396 of this latter 
wmi'k is a reference of the occurrence in Madeira of Lihellida 
striolata^ A%ax formosus, and Agvion maderm (Eambiir, MS.) in 
addition. 

Harcourt, in his ‘ Sketch of Madeira,’ published in 1854, alludes, 
at p. 125, to “ several kinds of Libellula''‘ 

In Be Selys-Longchamps and Hagen’s ‘ Monographie des Groin- 
phines,’ 1857, p. 138, is a reference to a species of which 

still remains doubtful. 

In vol. xii. of the ^ Linnjea Entomologica,’ published in 1858, 
we find notices by Hagen of two species of Termitidje, viz. C&fo- 
ter-mes prwcox (p. 51), received by ‘W’ollaston from Heineefcen, and 
Termes Imifugus (pp, 17S-179), with interesting accounts of the 
habits as observed hy Hartung. 

When Wollaston first left England for Madeira in 1847, it was 
probably with the hope that he should not be compelled to revisit 
the island for, health’s sake. ,As is well known,.this w^as not to 
be ; and on the occasion of his second visit he resolved to -collect 
.materials for ,an Insecta Maderensia/ remaining throughout the 
year for that purpose., 'This'.work w^as published in 1854,' so far^ 
as the Goleoptera w^ere concerned ; -but. the' author' abandoned the. 
idea of a general Insect Fauna of the islands, .and his materials 
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for other orders formed tlie subjects of scattered papers by various 
writers. Tiie Neiiroptera were iiudertaken by Hagen ; and in 
1865, ill vol. ii. of the ^ Entomologists’ Monthly Magazine,’ ap- 
peared his ^ Heiiroptera of Madeira ’ (p|). 8-11, 25-28, 59-62, and 
75-81)^ in which all the information at that time possessed was 
embodied. Hagen there notices or describes 26 species, of which 
only very few had been previously recorded as inhabiting the 
island. This is the groundwork of our knowdedge of the Heuro- 
ptera of Madeira. [The part relating to the Trichoptera was also 
published almost simultaneously in the Stettiner entoniologische 
Zeitung,’ vol. sxvi. pp. 217-222.] 

Eeyond the necessary references to species in monographic 
works on special groups, nothing has since appeared. 

In November and December 1880 my friend the Eev. A. E. 
Eaton, M.A., visited both Madeira and the Canary Islands, the 
f rst time that either had been explored by an experienced Heuro- 
pterist. Mr. Eaton was happily not driven thence by considera- 
tions of health; yet from other causes his movements w^ere not 
altogether untrammelled, and the time of year was most unfavour- 
able. His stay in Madeira was only from tbe 17th to the 30th of 
November (1880); nevertbeless in those few days he collected 
20 species, several of which were previously unknown. All the 
materials he generously placed at my disposal ; and they formed 
the inducing cause of the production of the present paper. Let 
us hope that he, or some other equally experienced Heuropterist> 
may be able to explore the islands in the favourable season I 

Cahaev Islands, 

If our information be yet meagre for Madeira, it is far more 
so for the Canary Islands. Madeira is the sanatorium for the 
world. The Canary Islands are now forbidden to acknowledged 
invalids any caiise^ altbough formerly the restrictions would 
not appear to have been so severe ; for Heer, Hartuiig, Wollastoii, 
and probably others, all in indifferent health, explored the islands. 
So also did the brothers Crotch and others, who could not be 
considered invalids ; but almost tbe whole of these explorers con- 
fined their attention mainly to Coleoptera. I have only been able 
to compile the following references, but have reason to believe 
that both material and information are contained in Erench 
musenms and publications that I have not been able to consult, 
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Probably tbe earliest work that contains any reference to Heii- 
roptera is the Baron Bory de Bt Vincent’s ^Essai siir les 
Isles Eortiinees et Tantique Atlautido/ pnblisliecl at Paris in 
W.n Xlf ’ of the Eevolution (=1803). At p. 369 we find refer- 
ences to 6 species of Xeuroptera, including 4 Dragonflies, 1 ^^He- 
nierobe,” and 1 Mf/r/ieleon, all of which are extremely xagne ; 
all were possibly from Tenerifte. 

Between 1886 and 1844 inclusive appeared the ponderous 
^ Histoire Xatiirelie des lies Canaries/ by MM. P. Barker- Webb 
et Sabin Berthelot, the Xeuropterous portion of which was worked 
out by Brulle, and occupies pp. 82, 83 of voL ii. pt. 2. In it 13 
species are noticed, including 5 Dragonflies, 4 Ant-lions, 4 Lace- 
wing flies, several species being described as new ; and with only 
one or two exceptions this has remained our sole guide to a know- 
ledge of this portion of the insect productions of the islands. Xo 
indications of special islands are given. Webb and Bertlieiot’s 
work has not escaped severe criticism : not the least pungent is that 
given by Wollaston in his ‘ Coleoptera Atlaiitidum/ 1865, intro- 
ductory remarks pp. xx-xxii, who goes so flir as to doubt whether 
some of the insects indicated may not have been really from 
Madeira. In some respects it is fortunate that the greater part of 
the types exist in the museum attached to the Jardiii des Plantes 
at Paris; and I am under great obligations to Professor Emil© 
Blanchard for having allowed me to examine, at home, the types 
of Xeuroptera, including most of the species indicated. 

In Bumeister’s ^ Handbnch der Entomologie/ ,yoL ii. pt. 2, 
p.,857 {1829) ^ 'Mhelhda chrysostigma is described fromlTenerifFe. 

In the" Meuropterous portion of the '■^■Eeise,, der Xovara/ 1865, 
Brauer incidentally notices Anax ' Fctrfhem^e ' occurring' iu' 
Tenerifte (it is presumed there 'is no "confusion with A» for-mosus^ 
already recorded by Brulle from the islands, ov A., maurieianm). 
Another iEscbnide, Cyrtosoma epMj^pigerum^ is mentioned by 
Hagen in ^ Verhandl z.-b. Gresellsch. Wien/ vol. 'xvii. p. ' 81, as, 
hafing been taken at sea off the Canaries, , , , 

Mr. Eaton’s , brief 'Visit to the islands in 1880 occurred between, 
the 6th and the 29th, December; from the 6th to 12th he was in 
Grand Canary, from the 14th to 28th in Tenerifte ; , and. a single day 
(the 29th) 'was devoted to the island of Palma (resulting in the dis- 
covery of an apparently peculiar species oi'-GhrysoiM ), , ' Duiiiig 
this short st.ay he collected '18 sp'ecies, included in wiiieh, are several 
new forms; and the two large eastern islaiids/;.Lan'zarote . and. 

'MMT. JOIIBS?.— ZOOLO'GY, TOE. XXI. ' , ., 
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Faerfceventurat, and tlie smaller and western, G-omera and Hierro, 
were not visited. 

I now proceed to SLiminarize, in a tabular form, the species known 
to occur in Madeira and the Canaries, enumerated in the details 
that follow. 


Hame. ; 

. . . L 

1 

Madeira. ! 

1 

Canaries. 

Occurring- 
also in 
Europe. 

TEICHOPTEBA. ' : 




HlJfIs'OPHILII>.'E. 

i 

1 



Limnophilus affinis, Curt i 



if 

Mesophylax aspersus, Bmnh.^ Tar. ca- 







? 

oblitus, Hag 




Hydrops YCHinE. ! 




HTdropsTche maderensis, Hag i 




Polycentropj u s daTO-stictiis, . . . ! 




Tinodes grisea, Hag, .1 




eiaerea, Hag, ! 

¥; 



an nari ensi s, M^TjCtaJi. ■ . . , , , .i 


if 


- — — meriila, ' MHach, 

' V ■ ■ ■ 1 




Bhyacox»iiilid.e. ' ' 




PBeuclagapetus (? ) pimctatus, Hag , . . . 

* 



Hydro PTILID.E, 




Agraylea (?) iiisularis, Hag, 




Hyclroptiia (?) sp 

1 ^ 

if 


Stactobia atra, Uug. 

* 

if 


Oxyetliira sp 

if 



PLAKIPEKMA. 


i 


HEMEEOBIIDJi. 




Micromus aphidivoruSj Schrank.,. 

if 

I 


Hemerobius elegans, 


if 

if 

sp 

if 

if 

? 

iierTOsus, 8 (w 

if 

* 

if 

Giirysopidas.' 




Chrysopa tulgaris, Sehieid 

if 

if 


fortuxiata, MHaeh 


if 


subcostalis, MHack,..., 


if 


— — atlantica, MHaah 

if ' 

if 


— flaTiceps, Bf uUi 


if 







,, t Heer, in iiis Catalogue of Insects .api>ended to Hartung’s “Hie Geo'logischeii 
Terh^tnisse clet Inseln Lanzarote nnd' Puertaventura:*’' (Neue Henksch.naturf. 
^€bsehsch. MricIiyl856h mentions no I^europtew^^ 
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■l — ^ — — — » — - 

( 

Name. 

Aladeira. 

1 

Canaries. 

Occurring 

also 

Europe. 

PLANIPESfKIA {conimued^i. 




Myrmeleonidje. 




Palpares liispanuSj Hag. ? 



? 

Pormicaleo catta, Fah 




Mymeleoii alternans, Bridle 


4f- 




-X- 


O 0 NIOPTEEYGID.E. 



Coniopterys sp, 



? 

PSEUDO-KEUEOPTIEA. 

lEltMITIDJl. 




Oaloterm.es proecox, Hag 

Termea liieit iigiiSj Bo&si 




PsoCIBiS. 




Psoeiis adust us, Hag ■ 

personatus, Hag 

* 

* 

•}f 


Stenopsocus crueiatus, L 

•5f 



CfBoilius marmoratus, Hag 

•w- 1 

. 


Balii, MHach ' 

% 



Peripsocus aiboguttatiis, Balm 

* 



EPHEMERIBiE. 




Clo&n dipteriim, L 




Baefcis rhodaixi, Bicf. 

* 

* 

* 

Obonata. 




Palpopleiira marginata, Fah 




Sympetrum striolatum, Charp 




— — Ponaeolombiij Selg .^. \ 



■■ ^ , 

Ortlietrum (?) ■chrysostigma, Burm... 




Piatetmm depressum, X.?? ■..< 


, 7? 


Trithemis arteriosa, Biirm. '■ 

Groeotlemis erytlarfiea, BnilU 


, , 

# 

Q-ompbus sp,. 

-if 


? 

Anax formosus, V. der Lind 


* 

# „ 

— mniividirmnSj Lamh.’^ , , 




PartbeBope, Selys 

Oyrtosoma epbippigemm, Xzfm. 


* 

* 

■Sf 

Isebnura pimiilio, Ckarp 

senegaiensis, Bamb. ' 


■' 

1 



Ah analysis oftlie above Table shows that SS species arehnowii 
from the islands *. 37 are found in Madeira, and 31 in tbe'Canaries^ 
16 being common to both.' Of ■■these 53 species, 19,are known 
inhabitants of the, continent of Europe, and Q others' are .doubtful 
in this respect, owing to imperfect 'identification 4 ■Odonata (viz* 
I^atpopleum marptmfs, Tnthemis arierima, "Ams.. 

,■ 11 «' '■,', 
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md Iselim&ra mie^^{demis^) are African species not kao^ni to 
occur in Europe* 

Thus -we find about 25 species that, so far as our pTesent 
knowledge serves, are peculiar to the islands. It is quite pos- 
sible that before the destruction of the forests, when the islands 
were better watered, the numher of species was greater ; it is 
also certain that much yet remains to be discovered. Eor inatauce, 
it is difficult to believe that the smaller forms of Perlidse (^Lmctra 
and ITemoim) are totally absent ,* so also it is difficult to believe 
that no Termitidfen exist in the Canary Islands; and several other 
examples might be cited. 

That some of the purely terrestrial forms may have been intro- 
duced from Europe is very possible; on the other liaiid, I see 
no reason to doubt that some of the European forms mentioned 
may be considered true natives of the islands also ; and i t is still 
further possible that some forms apparently peculiar to the islands 
may yet be discovered in Southern Europe or Kortli-western 
Africa ; for in some respects we know less of the ]l^"eiiropterous 
fauna of these regions than we now do of the islands. It is 
worthy of remark', however, that (with one possible exception) 
the whole of the species of Trichoptera are peculiar to the isLmds 
although belonging to familiar European genera, and that they all 
inhabit running water in the larval stage. These remarks show 
that it would be hasty to attempt generalizations from the IReu- 
ropterous fauna alone. With the Coleoptera it is different .; and 
those who wish may obtain generalizations on these, from two 
very opposite points of view, by consulting Mr. Wol]aston’*s ' Co- 
leoptera Atlantidum ’ (and his other works), and Mr. Wallace’s 
t Geographical Eistribution of Animals.’ 

TEICHOPTEEA. 

LlMNOPHiniDiE. 

LiMNOPHiiiiJs ArriNis, Curtis. (X. einctus, Hag. Eut. Mouth. 
Mag. ii. p, 75; Stett. ent. Zeit. 1865, p, 217, — X, e(ffinis^ BHEacli. 
Eevisiou Synopsis, p. 82.) 

'Mskdeiv^ {Wollaston), ■■■■'■ 

' Eenewed examination has nof revealed any tangible differences 
' between the .Madeiran examples '(X. cinctiis) and ordinary X. 
nis , ' '.There is a certain' amount of not-describable eolo'iir**vaTia1ion 

^ To these it is possible that LihelltilachrysosUgmciy'B^vxn., should be added. 
OoBipare the. detailed rem.arks on that species at pp. 177 - 1 79 ,. pwf. 
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in the Madeiran form ; and perhaps the intermediate appendagevS 
of the c? are slight!}^ longer and less ciiryed. 

Mesophyeax,!!. -g. (= StenojpJi^hx, KoL, partim). 

Very closely allied to Stenophylax typically ; differs especially in 
the spur of the anterior tihi^ of being so oiiich reduced as to be 
microscopicj whereas the corresponding spur in the $ is long ; 
hence the spiir-foriimla is g^itasi 1, 3, 4 S , and 1, 3, 4 2 ; but the first 
joint of the anterior tarsi in the <S is as long as in the As 
otlier differences, it may be said that the j)alpi are more slender 
tlian in Steno^liylax typically, the pronotum more developed, the 
median lobe of the vulvar scale notched or bifid. 

The type of this genus is Btenophylax as^ersus, Eambur. When 
I wrote my ^Eevision and Synopsis of European Trichoi^tera/ I 
had not noticed the peculiarity in the spur of the anterior tihiss of 
the S j and therefore placed as^erstis in the typical g;i’'oup (mde 
Eevision and Synopsis, p. 114) of SteitojpJiylax. Eenew’^ed exami- 
nation proves that this spur is virtually obsolete : it can only be 
detected microscopically, and when the tihise are in a particular 
position ; the basal joint of the tarsi, how'ever, is not at all 
abbreviated. 

The Madeiran Stenoph/Icix ollifus^ Hagen, will fall into the 
same genus. 

■ Mesophxlax aspeesus, Bamhur, var. cakaeiefsis (M‘Zach^, 
Canaries : hills beyond San Mateo, Grand Canary, at a stream, 
4550-4650 feet, llth December (Baton, 2 d* ). 

The most remarkable feature in these Canarian examples is 
their 'very small size expanse, d , 22-25 mm. (instead , of, 
31-83 mm. in the typical form Upon comparing them, they 
appear to he identical in form and colours, and, also in anal struc- 
ture so far as this can be defined; but the superior and interme- 
diate appendages cannot he examined in these dry individuals.. 
The locality, and altitude at which the examples were found prove 
that 'The' form' is a true native. , In the absence of any obvious 
structural differences it would -be rash to consider , it, a species 
but it may justly be ,placed as an insular' race. 

Having made this unexpected discovery, Mr. Eaton, as is his 
custom, at once searched .the stream for larvae or cases, and suc- 
ceeded in finding the larval condition of one of the Limnophilidse ; 

' ^ I have seen, however, a <5^ of M, aspersus from, Spain in which the expanse 
is only 26 mm. 
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and there can^ I thinlr, be little doubt that it pertains to tlie 
same insect. The cases are cylindrical slightly curved tubes 
formed of coarse sand-grains, 14-15 mm. long, the diameter at the 
moiith»-eiicl about twice that at the tail-end. The larva has a 
black head and thoracic segments, and dull greenish abdomen ; 
legs testaceous : it is of the true Limnophiliform type. The 
temperature of the water where they were found was 51*^ Eahr. 

The type form of asperstis is essentially a South-European spe- 
cies, and especially given to concealing itself in caves. A much 
larger and much paler form is found further north, and is not 
iineommoii in some localities in Switzerland Ac. 

Mesophtlax oelittjs, Hagen, {^tenojgliylax oUitiis, Hag. Ent. 
Month. Mag. ii. p. 76 ; Stett. ent. Zeit. 1865, p. 217 ; 3ELach. 
Revision & Synopsis, p. 115, pi. xiii.) 

Madeira (Wollaston). 

In my ' Eevision and Synopsis,’ p. 116, 1 called attention to the 
minute condition of the spur on the anterior tibia of the c? , but 
had not then noticed that S. aspersus precisely in the same 
condition. I now see that there is close relationship between 
obliMs and aspe7mis. The contour of the anterior wdngs of the 
former is considerably different, and so are the anal parts at first 
sight; hut closer examination shows that the latter can be quite 
homologized with the same parts in aspersim ; the bifid middle 
lobe of the vulvar scale of the ? is another point of resemblance. 
There is, however, no specific connection whatever between the 
two species. 

HYDEOPSTCHIUiE. 

Hydeopsxche madeeeksis, Hagen (Enfcv Month. Mag. ii. 
p. 77, Stett. ent. Zeit. 1S65, p. 219 ; M%acli. Eevision & Synopsis, 
p. 867, pL xxxix.). , 

Madeira (Hartmg^ Wollaston). Generally distributed about 
streams in November, especially in the north of the island 
(Hafon). ' . 

Eaton brought a dozen examples of both sexes, varying much 
in size and in intensity and variety, of markings. Apparently a 
truly: endemic species, of ■which' .the nearest European , ally is 
pwhdhlj 'M. angmMpenmsy'’GuTt., notwithstanding the colour- 
'differences. 

. .PO'EYOEOTEOPUs FEATo-STiCTUS, Hagen (Ent/ Month'; Mag* 



MADEIEA AJSri) THE CAHAEX ISLANDS, 


159 


ii. p. 79, Stett. ent. Eeit. 1865, p. 220; M^Laeli. Eevisioii & 
Synopsis, p. ,400, pi. xlii.). 

Madeira {Wollaston). ISTear Eunclial, 19 th NoYe,mber {Haton). 

Tikodes geisea, Hagen (Ent. Montli. Mag. ii. p. 79, Stett. 
ent. Zeit. 1865, p. 221 ; M^Lach. Eevision & Synopsis, p. 414, 
pi. xliv.). 

Madeira {Wollaston^ 5)^ at a “levada^’ on the cliff below 
Sant’ Anna, 26t]i IsToyember {JEaton,2 S). 

This species was described from a $ only. I belieYe I am 
right in coupling therewith two S collected by Eaton. If so, 
the affinity with T. cinereah much greater than anticipated. The 
clothing of the head and anterior wings is entirely golden ; the 
size is larger (but not so much as in the $ type). The anal 
appendages arranged quite after the same plan. The principal 
difference consists in the parts termed ‘^intermediate appen- 
dages ill my “Eevision.’’ In einerea these parts, if viewed late« 
rally, are siih cylindrical, not dilated, and regularly curved down- 
W’ard : in what I consider the S of grisea these parts, viewed in 
the same position, are very much dilated and soiiiewdiat flattened 
ill the apical portion, with a conspicuous tooth (distinct from the 
spines) on the upper edge that seems to escape from between 
the two appendages ; the processes of the inferior appendages are 
stronger, especially the process of the lower edge, if view^ed from 
beneath. Expanse 14-16 mm. (20 mm. in the. $ type). 

Amongst the large number of T. grisea collected by Eaton, 
•I detect only these two supposed cinereay which occurred in 
company with' themh , 

Titj^odes cihebea, Hagen (^nt. Alonth. ,Mag. ii. p."78, .Stett. 
ent. Eeit. 1865, p. 220;. M^Lach. Eevision & , Synopsis, p, 416,' 
pi. xliv.). 

Madeira (WoIImion); generally distributed and common about 
: small streams in ISTovember {Eatoni). 

'■.'Eaton' brought about thirty examples of both ' sexes. ' They' 
vary greatly in size, irrespective of sex (expanse 10|~16 mm.). 

TiXOBES CAljrAEIEHSIS, n. sp. 

A close 'ally of T, cimrea\ app.arently d'iflering'' therefrom, only 
in slight modifications of the ;anal -structure in the.' S . ■ -The supe- 
.rior appendages are not perceptibly dilated toward .the base, 
almost filiform throughout; 'the -intermediate. appendages appear, 
to have a. - process below; the apex, - slightly, exceeding ■ them in. 
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length ; the process of the lower edge of the inferior appendages 
is very slender, greatly curved, its apex obliquely pectinate (i. e. 
■with four or five teeth successively decreasing in length from the 
upper). 

Canaries : a stream on the hills beyond San Mateo, Grand 
Canary, 4550-4650 feet, 11th December {Eaton, 1 c?). 

Amongst European species T» imicolor, Piet., has the superior 
appendages equally without any perceptible dilatation towards 
the base ; but there is no close affinity otherwise. 

Ill the two groups of islands with which we are now concerned, 
there thus appear to be three closely allied species of Tinoies, a 
genus that bids fair to become protean in allied forms when the 
localities in which it delights shall have been fully explored, and 
more especially as regards the Mediterranean district. 

Tikodes merula, n. sp. 

Almost totally deep black, including the clothing of the head, 
thorax, and wings. Antennae narrowly annulated with yellow^ish \ 
articulations of tarsi narrowly yellowish ; ovipo>sitor of 5 elon- 
gate, testaceous. Anterior wings having the apex slightly elon- 
gate ; apical fork !N'o. 3 long and narrow, Ho. 4 very long and 
broad ; membrane iridescent. Expanse 12--13 mm. 

Madeira : streamlet between Cama dos Lobos and Cabo Girao, 
1780 feet, 20th Hovemher, 1 $ ; ‘‘levada ” above Eunehal, 3100 
feet, 23rd November, 1 ? {Eaton). 

In its black coloration this greatly resembles a large species of 
Lype ; but it is a true Tmodes. Descriptions of species of Tinodes 
from the ? only must always be unsatisfactory, and are to be 
deprecated as a rule. But the number of hlach species of tlie 
genus is so small, that in working out an insular fiiuB|i, such as 
this, it is advisable to relax what should otherwise be the rule. 
T. merula must "prove distinct, whatever may be' its nearest rela- 
tive amongst the' black European forms. 

Ehtacophilim. 

" ' PSETOAGAPETUS ? PTOCTATTJS, ECaffen. . {AyapetuB . pwiciatiiB, 
'Jlag.'Ent. Month.' Mag. ii.. ,p.,80"; Stett, ent. Zeit.l859,,.p. 163,' 
1865, '.p. Eevision & Synopsis,' 

.p. 48;5,.'pl. li), 1*" 

W&A%im {’W^oUaBton). ' 

■''E'EBmiayapetuB' according to the iindilated;. intermediate legs''/ 
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of tbe $ , but an Agapefus according to the neiiration of the pos- 
terior wings. Further materials are necessary before constituting 
a special genus for its reception. 

HXDEOPTILIDJi: 

Agbatlea (?) iKSULAEis, B.agen, (HgdrorcJwstria insulark^ 
Hag. Stett. ent Zeit. 1865, p. 219. — A. insiilaris, Eaton, Trans. 
Ent. Soc. Loncl. 1873, p. 148 j M'Lacli. Eevision & Synopsis, 
p. 508.) 

Madeira (Wollaston). 

This supposed species re>sts solely on the authority of a single 
2 example submitted to Hagen, but which was lost in the pro- 
cess of working-out. I have seen no species of Agraglea from 
the islands. The colour, as described, agrees with that of Btac- 
toll a atm. 

Hyi>EOPTiLA(?), n. sp. 

Madeira : between Cama dos Lobos and Cabo Grirao, 1780 feet, 
20th November ; cliif below Sant* Anna, 500 feet, 26th November, 
(Eaton^ 2 d ). 

Canaries : near Teror, 1600 feet, 9th December, and near San 
Mateo, about 4600 feet, 11th December, Grand Canary ; in the 
botanic garden, Orotava, and a valley N.E. of Santa Cruz, 
1300 feet, 25th December, Teneriffe many exam pies). 

This insect wnll probably form a new genus. Although closely 
allied to Sgdroptila (restricted), and with apparently the same 
neuration of the wings, it differs in the absence of the elevated 
lobes on the posterior portion of the head. I believe the same 
generic form is known to me from the Erench Pyrenees. 

The specific identity of the Madeiran and Canarian examples' 
appears probable ; but the materials for the former '/are . barely 
sufficient. 

Stactobxa atea, Hagen. {Hydropiila aira^' Bag.' Stett. .eni '' 
Zeit./ 1865, p. 218; Ent. Month. Mag. ii. p.,77 . — OrtJiotricMa 

* The 'iBinuie insects comprjsiBg this family require the strongest, possible, 
daylight for satisfectory elucidation. The month (Kovember) in which thiS' 
portion of the paper, was written. was the" least favourable in this respect. In . 
order, therefore, no longer to delay the publication of the paper (most of 
which has been written for. many mo'nths), minute description of .the Hydro- 
ptilidm is reserved for the forthcoming additional Supplement to my ‘Eevision 
and Synopsis of the Trichoptera’of the European, Fauna/' 
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aira^ Eaton, Tr. Ent. Soc. Lond. 1873, p. 142 ; M'LacIi. Eevisioii 
& Sjmopsis, p, 520.) 

Madeira {WoUasion, 1 example); between Gama dos Lobos and 
Cabo G-irao, 1780 feet, 20t]i I^ovember, and cliff below Saiit^ 
Anna, 500 feet, 26tli JNTovember (JElaton^ many examples). 

Canaries : stream near Teror, 1600 feet, 9tli December, Grand 
Canary {^aton^ 1 2)» 

I find tliat this insect is a true Btactobia^ but much larger than 
the European forms of tlie genus. 

Oxi'ETHIEA, n. Sp. 

Madeira : Eibiero Frio, near Eaial, 300 feet, 25th EToTember, 
and cliff below SanG Anna, 500 feet, 26th ISTovernber , four 

examples). 

Apparently distinct from the European 0. cosialis, 
PLANIPENNIA. 

HeMEEOBIIBJ3. 

Mioeomtjs APHinivoBXJs, Bclimnlc, (Hag. Ent. Month. Mag. ii. 
p.59.) 

Madeka ( 

HeMEEOBIITS EI/EGAKS, 

Caimries: near Las Palmas, Grand Canary, beaten from olive, 
6tb December 

The single example is strongly marked, resembling tbe variety 
M. Marsliamiy Steph. Possibly introduced ? 

Hemeeobius, sp. ? {H. L., 'Hag. Ent. Month. Mag. 

i. p. 60.) 

Madeira {Wollaston, 1 $); near Fimclial, 19tli November 
(MltOJlyl S). 

. Canaries: in the botanic .garden' at Orotava, Tenerife, 15tli 
December 1 $). 

; In all tlie three examples, 'examined there are four sectors in 
'the' anterior wings. (five sectors in. one anterior' wing, four in 
the other, in that from Tenerife) ; H. JmmuU normally has only 
'..three, and th.ejdycks' is' slightly, different. .It would not be pru- 
dent to give anew name without seeing the 

HemeeobihS' KEBT osus, Ihh. (S, Jdrtus, Bmlle, llkt. Canar. 

ii. pt, 2, p, 83, nec L.— iL nermsm^ Flag. ' Ent. ' 'Month.' Mag. ii. 

p.eo.) 
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Madeira {Wollaston)-, near the Eibiero de Sao Jorge, 26fch 
liovember {Hatmi). 

Canaries {Well) et Bertlielot, Wollaston), 

Erom Madeira I have seen only the $ . Briilleis type of jff. 
Mrtus is fortunately a d ; otherwise its identification would liaYe 
remained impossible, owing to its condition. There is also a d 
ill the British Miisenm amongst ’W’oliaston’s Canarian captures. 

More materials are desirable. S. nervosus belongs to a group 
of species that can practically only be separated by the appendages 
of the d ; and in some respects those of the Canarian examples do 
not appear to completely agree with those of of l^orthern 

Europe (but the position in those I hare seen is not favourable 
for examination), and appear intermediate between nervosus and 
sabnelulosiis. Caution is necessary; for in examples from the 
Pyrenees and the French Alps in my collection a new species 
intermediate between those just mentioned appears to he clearly 
represented, but not identical with the Canarian specimens. 
Furthermore there is a form apparently common in the Swiss 
Alps (but of which I do not seem to have the d ) , in which the $ 
lias a short upturned ovipositor. 

CnSYSOPIDiE. 

Chetsopa YULG-AEis, Schieider, et var. mioeocephala, Brauer. 
{Hemerolius alius and If. perla, Brulle, Hist. Canar. ii. pt. 2, 
p. 83, nec L . — OL -rM/yans, Hag. Ent. Month. Mag. ii. p* 60.) 

Madeira (Wollaston); near Sant’ Anna, 26th ISTovemher 
(Baton), 

Canaries (Well et Bertlieht) : near' Las Palmas, Grand' Canary, 
beaten from olive, 6th December (Baton)-, in the botanic garden, 
Orotava, 15th December; from pine trees near Aguamansa, 16th, 
December; on a caroh~tree at Santa Cruz, '2‘7th' December, 
Teneriffe (E'fi'i^ow). 

Braiier is, I believe, now quite decided in his belief that rnwro^-' 
ce^liala is only a slight variety of vulgaris in winch some of the 
costal nervules at the base have a slight dark indication at their 
jnnction with the subcosta, and some of the other basal nervules 
are faintly blackish ; the face less suffused with' rosy than in,' the 
typical form, and there is a blackish streak on the sides of ' the 
cheeks and on the sides of the clypens. Coexisting with these 
peculiarities I generally find the dividing nerviile of the third 
cubital cellule interstitiate with the nervule above it. 
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If m.iGroce 2 )JiaJa could be raaintaiued as distinct, it is probable 
that the wliole (or nearly so) of the Madeii'aii and Canarian 
examples should be referred thereto. In twelve examples before 
me (five from Madeira, seven from the Canaries) the whole of these 
present the slight darkening of the basal nerv ales indicated above. 
In all of them, excepting two from Biadeira and one from Teneriffe, 
tbe dividing nervule of the third cubital cellule is interstitiate 
with tbe nervule above it; in only two of them — from Biadeira 
and Teneriffe respectively — are the blackish lines on the sides of 
the face absent, in each case correlated with the normal third 
cubital cellule of vulr/aris ; in one — from Bladeira — the lines on 
the flice are present, and the third cubital cellule is normal. 
These conditions occurred together at the same place and under 
the same eirciimstauces, indiscriminately. I think this is suffi- 
cient to prove that micro cep Jtcda has no specific existence : the 
form thus termed appears to be decidedly more frecjiient in the 
south. 

In iN’orthern and Central Europe the examples found in winter 
or early spring are usually more or less suffused or spotted with 
reddish: this condition does not appear to exist in the islands, 
and is acquired during hibernation. 

Brulle’s types of^. alh^s and H.perla both belong here ; of the 
latter, wings only exist. 

Eour examples taken by Eaton at Blazagan in Marocco, on the 
7tb January, are typical vul(j(t7'is. 

This insect probably occurs in all the Atlantic islands. I have 
it from St. Helena. But the eggs, larvae, or pupjp are exceedingly 
likely to be introduced with plants ; hence it is possible it may not 
be strictly endemic. ' 

Chetsopa poetunata, n. sp.. 

Green, with a slight bluish tinge. 

Antennas moderately slender, dusky testaceous, darker toward 
the tips; basal joint very bulbose, yelio wish, with an irregular 
blacldsh-brown longitudinal line above, and (sometimes) a blackish- 
brown clot at its apex internally.' ^ Face with a hiarcuate hlaeldsh- 
browii transverseline below tbe antenme, dilated on eitlier side ; 
"olypeus . 'broadij' margined with blackish brown in its middle ; a 
’ bkckisli-hrown line on'each' cheek below' the eyes, and a, smaller 
one on each side of the clypeus. Grown of head 'with, a narrow 
deeply hiarcuate line above the antennge, outlining the deep cavi- 
ties in which the bas'al joints are inserted, 'forming 'an angle 



MADEIEA AHB THE CAKAET ISIAEBS* 


165 


between tbe basal joints (which is sometimes continued on the 
face as a short longitadinal line) ; in the middle are two parallel 
slightly interrupted longitudinal lines on the triangular elevated 
portion; and the superior orbits have a spot or band (all these 
markings more or less blackish brown). Balfi neKrlj black ; the 
articulations and the apex of the terminal joint pale. Fronotmn 
longer than broad, the sides nearly parallel ; broadly margined on 
each side with blackish, forming broad lateral bands not quite 
complete, but more or less broken up by spots of the pale ground- 
colour. These marginal bands are more or less continued on 
each side of the rtmo- and metanotim^ but are there much broken 
up into spots. Tectus and fleibrm green, more or less lined and 
spotted with black ; pronotum wholly green. 

Abdomen green, spotted with black on the sides (but arrange” 
meiit not definable in dry examples). 

Le^s pale green, with minute black hairs ; tarsi dusky ; clmvs 
simple (not suddenly dilated internally), testaceous. 

; Wings moderately broad, the anterior scarcely acute at the 
extreme apex, the posterior more decidedly acute. In the ante- 
rior there is a conspicuous black spot near the base of the costa, 
another at the extreme base of the radius, another (sometimes in- 
distinct) ill the small anal area, and another {trkmgiilan and verg 
disiinci) near the base of the inner margin at the termination 
of the first postcostal nervnle, which is somewhat incrassate ; 
aU the longitudinal nermres pale, the reticulation otherwise 
toliollg Uach ; the partition nervule of the third cubital cellule 
ending only slightly beyond the nervule above it ; ' 5 nervules' in 
the inner gradate, series, 7 in the ' outer y short black hairs ', on 
all the reticulation pterostigma slightly dusky. . Posterior' wdngs 
with a small blackish spot near the base of the costa ; reticulation 
coloured as in the anterior. ' 

Expanse 30-31 mm. Breadth of anterior wing 5-5^ mm. 

Canaries:' Santa Cruz de Las Palmas (i'sland), 1800' feet, 29th 
December 2. 2 ). 

Amongst European speciesihis is decidedly nearest to Uh. Genei\ 

^ In Sclmeidei:*s monograph Ch. Benei is placed in a section' (p. (>3) charac- 
terized by tke words Secundo 'antennarum articuio "brunncO' ant nigro colore 
cineto.” In order to prevent raisapjjrebension, it is ' necessaiy . to state that tliis, 
character is not constant in Gemi. ' On the other, hand, there .'are, indications 
that the second joint of the aatennaj may 'sometimes "be blackish or brownish 'in 
The character fails as sectional (even if appH,ed to most typical 
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Eaaibur, of Soiitli Italy and Sardinia, and agrees witli it in the 
simple clans, and also in the general system of coloration, and in 
form. It is larger, and distinct, especially in consequence of the 
spots at the base of the anterior wings. It also has afEnity with 
Ok/yso^a dorsalis, Burmeister. 

Far, ? Smaller. Brighter green. All the markings on the 
head and thorax only faintly indicated; the proiiotum without 
dark margins, but only with sublateral obscure lines; the meso- 
and metanotiim with obscure lateral spots. ”Wings with the basal 
spots and colour of reticulation as in the type form ; reticulation 
open ; only S nervules in the inner and 5 in the outer gradate series 
in the anterior w'ings ; the partition neryule of the third cubital 
cellule interstitiate with the nervule above it. 

Expanse 28|- mm. 

One 5 taken in company with the type form. I believe this 
is only a dwarf pale condition of foriimata ; but the point can 
hardly be decided without further materials and local obser- 
vation. 

ChBYSOTA SUBCOSTALIS, n. sp. 

Closely allied to O. foHimata* Differs as follows : — -The two 
lines on the crown of the head reduced to dots, or absent alto- 
gether. The blackish margins of the pronotum very broad, and 
complete (not enclosing spots of the pale gTound-coloiir) ; on the 
meso- and metanotum they are more or less broken up into spots. 
In. the anterior wings the subcosta is conspiciioi^sly llach for about 
half its length from the base, the longitudinal iiernires otherwise 
green ; the rest of the reticulation dusky, not so decidedly blackish 
as mfortunata, and (with the exception of the costal iiervules) 
appearing almost green in certain lights ; basal spots as in foriti- 
mta*, but that in the anal ai’ea is not indicated, and that on the 
first postcostal nervule ivS still more distinct, and the nervule 
itself much thickened, the spot forming a raised shining black 
blister; partition nervule of the third cubital cellule rather more 
extended ; 3 iiervules in the inner gradate series, and 5-6 in the 


speciesk All that can be said ia its favour ia that it islf/ze usual condition in a 
series of species that otherwise agree in general ibrm. But in this same series 
we find what ought to be a far more important character in the form of the 
tarsal claws, I'Cpresented in both conditions, and to an extent that, without 
eonsideration of it, much confusion is likely to exist (ex. gr. Ok, abbrmmtamd 
phyUoakroma), ' . , ' 
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otiter. In tke posterior ^iiigs the snbcosta oceasionallj presents 
the same coloiir-peculiaritj as in the anterior, but not constantly 
so ; the costal nerviiles conspicuously black. 

[According to notes on the living insect, the eyes are metallic 
green. Abdomen having the spiracular line, and a series of oblique 
linear marks above it, black ; venter green and spotless.] 

Expanse 25-29 mm. Breadth of anterior wing 4|~5 mm. 

Canaries : in the botanic garden at Orotava, 15th December, 
on a carob-tree at Santa Cruz, 27th and 28th December, Tene- 
riffe (Eaton^ 5 $ ). 

It may justly be suspected that Ghfortmiata and sulcostalk are 
only insular forms one of the other, but maintaining tbeir dis- 
tinctive characters. Ch, siibcostalis is considerably more like dor- 
sdisj a resemblance heightened by tbe dark subcostal nervure. 
The black spot at the termination of the first postcostal nervule 
is a conspicuous character both in fortimata and suheostalis. 

ChEYSOPA ATmiYTICA, B. Sp. 

Dull dark leaf-green (becoming dusky yellowish in old dry 
examples), 

Antennce slender, yellowish ; basal joint bulbose, green like the 
body, with indications of a dark longitudinal line above; the 
second joint also indistinctly marked by a dark spot above. Earn 
spotted with black as follows : — a lunate spot under each antenna, 
a large oval spot on each cheek, and a line on each side of the 
clypeiis. Lalnim reddish, Croitm of head a narrow biar- 
cuate line limiting the elevated triangular portion, extended in an 
expanded manner between the antennas, and, forming a triangular 
mark in front at the summit of the face; the insertions of the 
antennas indicated by a blackish transverse line. Ealpi green, 
slightly marked with blackish externally; the terminal joint 
tipped w’ith reddish -piceous. 

Eronotim scarcely longer than broad, the sides parallel ; on the 
disk is a blackish pnark formed of lines, and indicating a triangle 
in which is a longitudinal line, thus | ; lateral edges with 

a narrow blackish line somewhat furcate in front below the eyes. 
Mesomtmi' with, a broad transverse black band in.: front at the ' 
junction with the pronotum, somewhat dilated on each side ; :all 
. the sutures marking the divisions' of the, lobes' narrowly black,, 
with a short transverse hlack line ' between the dateral lobes ; 

' on each lateral lobe are two 'smali black spots'; a dusky Ion git u-' 
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dinal line on tlie scufcellnm, continuous with the black median line 
of the anterior lobe, Metmiotum likewise with black lines in the 
siitureSj and spots on the lateral lobes. Peetm and i)leU’r(B un- 
spotted. 

Abdomen marked with black (indistinctly in the dry insect). 
Legs green, wnth microscopic black hairs ; tarsi dusky ; elcms 
much dilated internally at the base, the apical portion slender and 
strongly curved. 

Wings broad, acute and almost anguiate at the extreme tips, 
In the anterior pair there is a small blackish, line close to the 
base of the costa, in front of a black tubercle at the extreme base ; 
another blackish tubercle at the extreme base of the radius ; reti- 
culation dark green, with short black hairs; most of the trans- 
verse nervules &c. marked with blackish at each end (as also in 
the posterior); gradate nervules wholly black, 8 in the inner, 
0 in the outer sddies; partition nervule of the third cubital 
cellule ending fim beyond the nervule above it: pterostigma 
dusky. 

[In the living insect the eyes are noted as coppery-green. The 
abdomen is intricately marked with black, each segment having a 
transverse fascia angulated on each side, and a latei’al line 
emitting from the middle a finer line directed forwards and in- 
wards, <&c.]' ■ 

Expanse 32-33 mm. Breadth of anterior wing 5|-6 mm. 

Msidelm (Wollaston, oiie $ in my collection). 

Canaries : about pine trees near Agiiamansa, Tenerife, 4000 
feet, 16th December {Eafon^ one ? ). 

The example given to me by Wollaston is much discoloured. 

It is difficult to assign to this a position with regard to Euro- 
pean species ; perhaps in some respects it might he placed near 
Oluformosa* 

, , Ghetsopa peaticeps,. BrulU. ^ (SemeroUm Jiaviceps^ Brulid, 
,|Iist.'Canar..ii. pt. 2, p. 83'^.) '■ ■ ■ 

. , , Tb© following ia a copy of BrulU’s description Be la grandeur do r/£ 
cAryscps, dont il s© distingue, ainsi que des especes voisines, par la eouleur fauv© 
'■"de m tSte et 'du premier Article de ses antennes. On distingue siir la't^te deux 
.ran'gdes transversales de points noirs. . Le prothorax esfc d’lin vert pale avec 
queiques taches noires sur les cotes, et une ligne transversaie et iiiterrompue de 
la naeme eouleur. Be rest© du thorax est jaune avec des taches brunes sur les 
B^abd omen et les pattes soiit ■ jaunes. Bes ^ antennes sont obscuresi a 
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Brulie's type is before me, discoloured by age. Erom it I 
have drawn up tlie following description :—Body wliolly yel- 
lowish ; the head scarcely paler, but more shining. Antemim 
wholly fuliginous (almost blackish) with the exception of the 
basal and second joints, \Yhich are yellow; basal joint strongly 
bnlbose ; the second almost entirely occupied by a black ring. 

Face with black markings as follows : — a large OYal spot 
between tbe antennse; a broad lunate spot below tbe antenna ; 
a short thick black line on each cheek. Crown of head marked 
with black as follows : — two median spots at the apex of the 
inflated portion, continued externally as lines margining the an- 
tennal cavities, and almost confluent, on the sides, -with the Innate 
spots below the antennae ; a transverse series of 6 rather large 
(and unconnected) spots on the posterior margin, whereof the 
outer, on each side, is on the orbits. FaJpi fuscous, with pale 
articulations ; the terminal joint almost wholly black. 

Fronotum (much damaged) longer than broad, apparently con- 
siderably narrowed in front, with black markings (compare Bruile’s 
description). 

Ilesonotum marked with black as follows : — two large sub- 
median spots on the front of the anterior lobe ; lateral lobes with 
a large blotch posteriorly, and three spots anteriorly, the poste- 
rior sutures black 5 scutellum without markings. Metmiotum 
with a black line in the suture between it and the pronotiim; 
lateral lobes with two small black spots, and a large irregular 
curved black line, which is much dilated posteriorly. Fleum 
with black lines on the sutures, and a black spot at the insertion 
of the coxae. spotted with black. 

Abdomen apparently without markings, excepting a black lateral 
line on each side ; rather densely clothed with black hairs. 

ZeffS yellow, with microscopic black hairs : tarsi dusky ; :du'WS. 
much dilated internally at the base. 

Winffs moderately broad, scarcely acute at the extreme tips, 
.highly iridescent. In the anterior pair, there is a black line near' ' 
the base of the radius ; longitudinal nervures wholly pale ; costal 


Texception de leur . premier article. Les .ailes Bont hrillantes et iris^es, aTec les 
nernires ,en partie, jaunes et eii partie bnmea. ■ , Les 'quatre ailes' o,nt ,le' parastig- 
mate ou point 4pais 'tres-disthict et coloriejaune-roiH..” : 

** Cette espke doifc se trouver ■en.-Hrance, comme le temoigae lui indiTidude,, 
la collection dii Miiseam/qaoique.sa description ne se.trCiiTe'daiis aiicuii anteur. 
EUe semble se rapprocher de VR. caj^UattiSi 'B&hy 
LINK. ■ JOURK.-— ZOOIiOOYj.WOL., XTI. 
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iiervulesj those near tlie base of the wing, those between the radius 
and sector, and the gradate series wholly black, the others mostly 
only black at each end all the neuration and the costal edge with 
long black hairs ; 4 iiemiles in the inner gradate series, 7 in tlie 
outer ; partition iierviile of the third cubital cellule extending 
considerably beyond the iierviile ahore it ; pterostigma (in both 
pairs) long and conspicuously reddish-ochreous, more strongly de- 
fined than is usual, and extending into the subcostal area. In 
the posterior pair tlie costal, radial, and gradate nervnles are black, 
but the others are almost wlioliy pale. 

Expanse 32 mim Ereadth of anterior wing d| mm. 

I think Bridle must have been mistaken in supposing that an 
individual of this species had been found in France. I know of 
no European species in any way allied to it (perhaps the nearest 
is (Jhrysopa formosa^ Brauer) ; the blackish aiifceniiaj, disposition of 
tlie black markings on head and thorax, and the strongly defined 
pterostigma are opposed to all European forms. Neither do I, 
at present, know of any closely allied extra-European species. 
Briille*s description is good, only not sufficiently precise. Seme- 
rolius eapitatiis, Fab., is very different, and pertains to the genua 
Sotliochr'pafWlu^ ■■ 

MyitHELEO^HDiE. 

? Palpabes MiSPA’isus, ScKjen. {Mi/rmeleon libelluhides, L. P, 
Bory de St. Tincent, Essai, p. 369.) 

Madeira, (a larva in my collection). 

Canaries {Borjj de St. Tincent). 

I have seen no imago of FaJ;pares from the islands. xl larva 
from Madeira in my collection (obtained from a dealer) agrees 
with others from Tangier in Marocco, found there ’with the per- 
fect insects of P. MspamiSj which is possibly only a marked local 
variety of lihelhiloides- On the other hand, it is Cj[uit 0 possible 
the Canarian species may be different, and perhaps identical with 
one of those from West Africa. Neither Webb and Bertheiot, 
Wollaston, nor any modern traveller has noticed the existence of 
this conspicuons genus in the islands, 

;Fobiiicaxeo' catta. Fab. ■ (Mpm. catta, F. Syst. Ent, p. 312 ; 
Bmlkv-S'ist. Ganar. ii. pt. 2 , p. 83, pl.dii. fig.'B ; Hag. But. Montli. 
Mag. ii. p. 61.— Ji. Uiuratus^ Brulle, loc. cit., nec Oliv.) 

Madeira ( Bern 

:.CmdkVit^{W€M'et SertTieht).' ■ 
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Apparently tlie insular representative of -F. tetragrammicus^ 
maintaining slight distinctive features. 

The type of litiiraim, Brulle, is before me, and appears to he 
only a small example of catta^ which is virtually aclmowledgedhy 
Brnlle ; Olivier’s species of same name is certainly different. 

Mtemeleois^ ALTEE2TAHS, BmUe (Hist. Ganar. ii. pt. 2, p. 82, 
pL iii. fig. d; Hag. Eat. Month. Mag. ii. p. 61, redescribed). 

Madeira {Wollaston). 

Canaries {JVehh et BerfJielot), 

I have not seen this species from the African continent nor 
from Europe, and do not think the synonymy suggested by Hagen 
(Ent. Month. Mag.) will hold good. Heifcher was my former 
CO upling of with "Walker Journ. Linn. Soc., 

Zoology, ix. p. 279, and Ann. Soc. Ent. Eelg. xvi. p. 138), justi- 
fiable. Jf. alteriians is a broader-winged species, with more dense 
reticulation, the transverse nervules being faintly margined with 
greyish, bringing out the network very conspicuously. Brulle’s 
type is before me. 

The existence of several small species of Ilgrmeleon with the 
abdomen yellow-banded occasions much confusion. 

Mxemeleo^s" distinotjekjdtjs, Bamlur. {IL Olivier P? ; 

Brulle, Hist. Canar. ii. i)t. 2, p. 82, pi. iii. fig. 5.) 

Canaries {Well et Berthelot), 

I have examined Brulle’s type. Jf, hgaUnus^ Olm, is an Arabiau 
species, and its identity with the Canarian insect scarcely pro- 
' bable.' , . 

In the Brussels Museum and in my collection is a species 
collected by the late M. Camille Tan Tolxem, presumably in 
Portugal, that appears to me identical with the Canarian ; both 
these and Brnlle’s types ai'C cf. 

, Eurthermore I have re-examined two ? types mf j£' , 

Malaga (in Be Selys’s colleetion). These 
'are larger (expanse about .50 mm.) ; but otlrerwise they appear" to 
me to. agree':;.'' the only difference- (other than size) is a slight' varia- 
tion.' in the form of the dark space on "the head about, the, base of: 
the antemise, which has a triangular excision on the face in the 
types, not: noticeable ',im the others ; but in .Eamburis description 
this character is given as an exception rather than as the rule, 

■ In Brulle’s type the dark markings on ' the' head' and thorax are' 

"'12^ 
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faint (prlEcipallj owing to the age of the specimen), but are dis- 
tinctly traceable. 

I have a specimen from Damara Land, S,W. Africa, scarcely 
separable (Bambiir states that distmgiienchis was known to mm 
from Senegal) ; and Mijnneleon- oclironeunis, Eanib., also from 
S. Africa, is clearly allied, but much larger. 

As the examples from (presumably) Portugal are the most 
recent, I subjoin a description : — 

AntenncB brownish, basal joint yellow ; short and stout, the club 
gradually formed, broad, and much flattened. Head and tJio-eax 
pale yellow. On the head the space surrounding the base of the 
antenn£e is occupied by a large piceous band, descending on to the 
face ; on the crown of the head are five raised transverse brown 
spots, three on the posterior margin, two on the disk, and between 
these latter a similar longitudinal twin-spot ; two faint brownish 
spots on the clypeus. yellow ; the terminal joint of the 

labial pair much inflated, acuminate and acute, nearly wholly 
shining piceous. 

Hmoftmi with a blackish line on either side (only visible late- 
rally) 5 on the surface are five blackish spots, viz. four suhlateral 
(the posterior pair oblique) and one in the middle. Mesomitm 
m6.mefcmotwn with an irregular interrupted suhlateral blackish 
band on either side ; some of the sutures narrowly blackish ; and 
there are two spots on the anterior lobe of the mesotborax. 
Fleurm and pectits with black lines and spots. 

AMomen black, slightly clothed wuth short ciiierous hairs ; the 
lateral sutures and the divisions of the segments narrowly yellow,; 
the apex nearly 'wholly yellow ; superior appendages oblique if 
vie'wed lateraliy,' in the form of two closely applied' plates, open in 
front, furnisbed with long black hairs, and also with strong short 
black spines on the lower end; the inferior appendage forms a 
boat-shaped lobe (very concave above), not extending beyond the 
apex of the superior, and provided with long black hairs ( cj'). 

pale yellow, with black spines and shorter pale hairs ; apex 
of tibiae and of each tarsal joint blackish ; first joint of tarsi equal 
to the second and third together, terminal joint equal to the second, 
third, and fourth united; spurs testaceous, shorter than the first 
joint ; claws testaceous, slender, divaricate. 

Wings narrow, hyaline, only slightly dilated in the middle, 
acute ; reticulation wholly pale (the faintest trace of short browm 
spaces on the subcosta), set with short blackish Imirs; ptero™ 
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stigma scarcely indicated ; tlie corneous knob pelote ’') at tbe 
base of tbe inner margin of the posterior wings ( c? ) large, yellow. 

Length of bod}" 19 min. Expanse of wings 38 iiim. Breadth 
of anterior wings 4| mm. 


CO^TIOPTERY GIB JE , 

ComOPTESYX, Sp. ? 

Canaries; about pine trees near Aguamansa, Teneriffe, 4000 
feet, 12th December, one example, apparently $ {I!ato7i). 

I do not, at this moment, feel satisfied that this is identical 
with a British species. The example has about thirty-five joints 
in the antennae, and ample posterior wings ; two forks in the 
apical neiiration of both pairs of wings ; expanse of wings about 
8 mm. 

It shonld be remarked that this family requires a thorough 
generic and specific revision, which I hope soon to effect. In- 
cluded in it are several very well-marked and distinct generic 
groups. 

CoiflOPTEIlYX PULCHELLA, n. Sp. 

Body fuscous, very densely clothed with the usual white waxy 
secretion. Anfemw whitish, 33-jomted. Ze^s whitish ; femora 
at the tips fuscous, and there is sometimes aii indication of a 
fuscous line above, especially on the posterior. Wingz of equal 
form, the posterior ample, very densely covered with wiite 
secretion , (so that they , scarcely transmit light), but ■ imth ' nume^ 
(larh-grey s^otB the secretion appears to be less 

dense), as follows: on the basal half of each wing are about 
6 to 8 small spots (less on tbe posterior) ; on the apical' half' are 
about 9 large spots ; all the spots are placed, in the areas between 
the veins, and those round the apical and inner niargin, between 
each apical sector, are very large, and triangular in ■ outline p' two 
forks, in ■ the apical neuration in both pairs of wings. 

Expanse about 6 mm. 

Canaries ■: , Montanas cle Jlordeste, ' Teneriffe, '2300 ' feet, under '' 
Mrim arbor ea'^ 26tii December, '2 exam^ples, probably ^ 

So much is it the .rule for the insects' of this family to be uni- 
formly covered with, white 'or greyish .secx^etion, that' the existence 
of a species in which the w'ingS’ were conspicuously spotted with 
darker might pardonably have been 'doubted, ', 
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The tiro examples of Coniopteryx ^yulcliella are in very fine con- 
dition ^ and are beautiful little creatnrea. 

PSEUDO-NEFEOPTEEA. 

Teemitib^. 

Calotebmes PEiEGOX {Wollmton), Hagen (Linn. Ent. xii, 
p. 51, Ent. Montli. Mag, ii. p, 8). 

Madeira (Heinecken). 

Themes LnciErans, Hmsi, (Hagen, Linn. Ent. xii. p. 171, 
Ent. Montli. Mag, ii. p. 9.) 

Madeira (Hartmig, Wollaston, IIeer,JEaion). Hartimg says it 
is Tery common near Arrabento, 3500 feet, and near Pallieiro, 
2000 feet. In the former locality the winged imago appeared on 
the 25tli April, in the latter on the 9th May. Eaton found only 
larvje in Noyember. 

I can find no record of any species of Termitidse having 
been observed in the Canaries, but think some must certainly 
occur there. 


PsOCIDiE. 

Psocus ABusTus, (Ent. Month. Mag. ii. p. 10), 

Madeira (Wollaston), 

This and the next species form a distinct group of the genus 
Hsoeus (as restricted), characterized by the very elongate narrow 
pterostigma. 

Psocus PEESOU'ATUS, (Ent. Month. Mag. ii. p. 11), 

Miideim (Wollastoii), . , , ■ 

Canaries: near Las Palmas, Grand Canary, on an olive-tree, 
6tk December,;; near Aguamansa, Teneriffe, on Laums, lOtli 
December (AJaifow), , 

: :;In'the few ' examples I have seen there appears to be consider- 
able Amriation in the white markings on the top of the head. Mr. 
Eaton notes that in fresh examples the abdomen is whitish green, 
with a median blackish dorsal stripe dilated on each of the hinder 
segments, and with a blackish blotch on each side of it in its linear 
anterior portion : in the d* the belly is pale mingled with greyish 
black, in the ■,§ wholly' pale excepting, abug' tlie'„'spiracukr 
region and at the apex,' 
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■ Ste^opsocus cbuciatus, L , 

Madeira : near the Poizo, 4100-4300 feetj on Lcm^niSy 23rd 
E’ovemberj coinnion (Eaton), 

A very common and generally distributed European speeieg. 
Some of the Madeiran examples are in a brachypterous condition. 
In England this condition is most frequent in early sjDring (as 
early as Eebruary in Cornwall), and is, I think, peculiar to the $ . 

Although it is a species excessively likely to be introduced with 
shrubs &c., I think that, from the altitude and the conditions 
under which it was found, it is in all probability endemic in 
Madeira. Moreover the examples from this island appear to 
present some slight peenliarities, the body, and especially the 
head, being paler (almost whitish yellow), with the markings of 
the head less distinct, though one should see others, taken at a 
warmer time of year, before deciding on this point. Occasion- 
ally the body of the brachypterous form is beautiMlj siitused 
with rosy. 

CiECiLius MAEMOEATiJs, Hagen. (Fsoeiis niarmoratus^ Hag, 
Eat. Month. Mag. ii. p. 9.) 

Madeira (Wollaston). 

Cjeciliijs I) alii, ir Lachlan. 

hladeira (Wollaston, in the British Museum, but not enumerated 
by Hagen) : SanC Anna, in the hotel garden, 30th Hovember 
(Eaton). " 

Canaries : near Las Palmas, G-rand Canary, amongst olive, 6 th 
December (Ahii'ew). ' 

,In Europe this species has 'only been discovered in Dorset- 
shire, England, amongst in Mr. , Dale’s , garden, and at 

Eiorence, in Italy, amongst Qiiercus ile.r, 

Peeipsoctjs alboguttaths, Balmcm. {Esocus piipillaitis, Dale, 
Hagen, Eat. Month. Mag. ii. p. 9.) 

Madeira (IFbZtejfw?, 1 example). 

I have some suspicion that two species are mixed, under this 
name,, but' have' not completed mj.observati 0 ,ns,.' In England I 
'find what appear to be^ two forms. ■ One ' of these , is common 
amongst pine and other trees, and is larger and paler, with the 
markings on the wings less distinct' than in the other, which I find 
amongst Calluna vidgaris. ■ The 'Madeiran ' example ' seems ■ to' . per- 
tain to this latter form. ■ ■ 
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Yet anotlier species of this family, from Madeira, probabl}?' 
exists ia Mr. Wollaston’s collection in the Eritish _ Museum; 
tut it is not in a condition for minute examination, principally 
owing to its haying been gummed on card, a practice to which 
Mi\ Wollaston was so particularly attached. 

EPHEMEBIDiE. 

Cloeok niPTEEUM, Y. (Ohe di^tera, Hag. Ent. Month. Mag. ii. 
p. 25,—GIoeon Eaton, Tr. Ent. Soc. Lond. 1871, p, 102.) 

Madeira (Wblhston, Uaton), 

Canaries: Teneriffe 

Frequents the pools formed by the streams at their lower 
portions, and adjacent localities where the water is warm. 

ehodafi, Fietet. (Cloe maderensis. Hag. Ent. Month. 
Mag. ii. p. 25. — .B. Tliodani^ Eaton, Tr. Ent. Soc. Lond. 1871, 
p. 114.) 

{Wollaston^ Bat07i), 

Canaries : Grand Canary and Teneriffe 

Frequents cool streams up to 8000 feet, or more. 

N.B, I think it may he safely assumed that no other Ephe- 
meridsa inhabit the islands. The acquisition of the subaquatic 
stages of insects of this family was above every other entomolo- 
gical consideration with Mr. Eaton during his visit, and no larva 
or nymph pertaining to other than these two species was dis- 
covered. Both are notorious for wide distribution. 

Onois-ATA. 

I am indebted to my friend Baron de Selys-Longchamps for 
having examined some Dragonflies concerning which I was 
uncertain, and for the loan of a series of examples hearing upon 
the identification of the species found in the islands. 

LihelhtUna, 

: ; ■ pAEPOPiiEiriA MAEOIXATA, Fob. ■ {LibelMa mnegaU^ F., 'Bory 
de StWineent, Essai, p. 869.~-X. Bz/m, Drury, ? .)' 

; , ':T,;,lmve not seen this common African, species from the islan,ds.; 
.possibly, it .occasionally: flies over from the mainland, " 
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SiMPETETTM feiTEioEATUM, Charj). {Lihellula stnolata^ Hag. Eat. 
Moat'll. Mag, ii. p. 27. — X. mlgata^ Brulle, Hist. Caiiar. ii. pt. 2, 

p.82.) 

Madeira {Wollaston, several examples; Eaton, 1 very adult 
23rd December) , 

Canaries ( Well et Bertlielot ; but tliere is a possibility that tlie 
next species was intended by Brulle). 

Altliougb I use tlie name striolatimi, it is now, I tbinb, gene- 
rally believed that tbe species so termed and tbe mdr/ata of 
Liniie are not separable, 

SiMPETEUM Foxscolombii, Sel^s, (Zibelluh mlella, Hag, 
Ent. Month. Mag. ii. p. 26, nee Brulle.) 

Msideim (Wollaston). 

Canaries : near Las Palmas, G-rand Canary, 6tli December 
(Eaton, S $). 

A widely distributed species, which (notwithstanding its occa- 
sional appearance in England) must he regarded as pertaining to 
the Mediterranean fanna. 

Obtheteum (?) CHETSOSTTUMA, JBmm. (Libellula Oliimpa, 
Brulle, Hist. Canar. ii. pt. 2, p. 82, nec Eonsc. — L, clirysostigma, 
Burm. Handhuch, p). 857.) 

Canaries: Teneriffe (according to Burmeister ; d $ in the 
British Museum, Wollaston [the S indicated as received from 
Seerl ', Montanas de IN ordeste, 26th December, 1 very 

adult B .) 

This insect has occasioned great perplexity with me, and has 
necessitated an extended review of Libellula trinacriay Seiys, 
i. larlara, Seiys, and allied forms, in which I have been aided by 
the temporary possession of materials communicated by Baron de 
Seiys. I have also been able to examine the (now mutilated) $ 
type of Olympia, Brulle, which is certainly distinct from Boyer de 
Fonscolombe’s E'rench insect {^cminilescens, Fab.) of that name, 
Hot only ' specific, but also’ generic perplexity has been the result. 

It has been considered probable that Burin., 

might he'" identical with' Seiys, which, if w^'eU founded, 
wnuld necessitate the deposition of the latter name as a. synonym.' 
Libellula trimcria. has.Leen ''.referred to the' genus, LeptJiemis, 
Hagen, wbieh is espeeialiy eharacterize'd ' by the' 'm.ueh ' 'inflated 
base of the abdomen in bath sea;es. .'..'The type of .isbhe' 
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American Libellida vesiculosa^ Fab., and oi\\ev American insects 
agree tlierewitli in points of generic structure; but the Old-World 
species associated with them are divergent in several points (yet 
agree in having the base of the abdomen inflated in both sea?es) ; 
and on a minute revision (a thing hoped for !) of the subfamily 
Libelliiliiia they would have to be separated from their American 
allies. Let ns now turn to a familiar group of Old-World forms, 
of which the British L, cancellata^ L,, and ceerulescem^ Fab., may 
be considered typical, — ^forms for which J^ewmaii, in 1833, pro- 
posed the generic term Orthetnim {^Lihella^ Braiier, 1868, a 
name otherwise inadmissible, because Selys had previously used it, 
and in Odonata) . In the more typical forms of Ortlietriim, neither 
d nor $ has the base of the abdomen conspicuously dilated 
in comparison with the rest. But when we come to Lihellula 
harbara, Selys, (and some others,) we are concerned with an insect 
the very adult male of which, -in a thoroughly bliie-pnlverulent 
condition, is difficult to separate from A. trmao'ia in a similar 
condition, but in which the $ has the base of the abdomen in no 
way dilated. Therefore I should be disposed to consider L. 

an and to ^Ime Z. trimcria (and immediate 

allies) in a distinct group (on account of the female characters), 
more related to than to typically. 

I?ow, as to the question involved in the Canarian X. 

'ekrysostigma. The materials examined by me are as follows: — 

(1) The mutilated 2 type of Brulle (remarkable for 

the presence of only two rows of cliscoidal areoles in the anterior 
wings for the greater part, an accidental condition, of which 
traces are frequently discernible in other species of the group) ; 

(2) the semiadult d and very immature 2 the collection of 
the British Museum ; (3) the very adult d captured by Eaton, in 
my collection. The two females and the semiadult d prove iii- 
eontestably that elmfsostigma is not conspecific with irinacrm^ 
But they show very close connection with harhara, yet are larger 
(about as large as small examples of trimcrm) ; and, at this 
moment, the is almost the only tangible point of difference 
apparent ; for I fail to appreciate any striking differences in the 
genitalia of the second segment in the d, or in the vulvar scale 
(insufficiently examined on account of condition) of the 2 • From 
frimcrm 'the immature or semiadult d of chjsostigma (and also 
of barham) may be at once separated by the thoracic markings 
(eombiaed with the much smaller pterostigma) ; from highly adult 
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S of trinmria (wliolly bine-pul verulent) tlie same sex of elinjso- 
stigma (and also of barbard) may be separated by tbe presence of 
a smaU yellow marhing at the base of the g)osterior iving margining 
he membranule. 

I iiave entered at length into this subject on aecouiifc of the 
difficult points involved. The summing-up is as follows: — (1) 
Lilelltda trmacria (and therefore L, Sabina, &c.) is not a true 
Zepthemis, but is more allied to Orthetrim ; (2) L. clirysosUgmci is 
not identical with trinacria, but is very closely allied to barbara 
(F distinct therefrom^', of Hagen, Ent. Month. Mag, ii. p. 27), 
and is probably not to be generically separated from 'Orthetrwn, 

?? Plateteum depbessum, X. (LibelMa depressa, L. r, Bory 
de St. Yincent, Essai, p. 369.) 

I regard this avowedly doubtful identification as erroneous; 
but in a synopsis such as this the citation should not be lost 
sight of. 

Teithemis aetemosa, JBurmeister, (Lihellula iisfincta, Eamb, 
— Z. rubella, Brulle, Hist. Canar, ii. pt. 2, p. 82.) 

Canaries (Webb et Bertlielot)\ Montanas de Hordeste, Tene- 
rifle, 26tli Eecember (Baton, 1 6 and 2 § , all very adult) . 

A widely distributed African species. Hagen referred 
of Brulle to Bonseolombii, Selys, but certainly in error. The de- 
tailed description given by Brulle suits arteriosa admirably; aud 
tlie identification therewitli is confirmed by the much damaged c? 
type in the Paris Museum. A question of priority might be raised 
as regards the names arteriosa and rubella. The former was 
published in 1839; the volume of Zoology in Y^ebb -and Ber- 
thelot’s W’Ork bears the dates 1S36~41. Although this wmrk was' 
published in Paris, it is certain that Eamhur -was not aware, of its 
existence (or, at any rate, of the. portion treating on'Neuroptera) 
wffien his .own volume in the ^ Suites a Bufibii a|)peared inA84i2 ; 
and Burm'eister’s description had been published " at least three ' 

* Tbe types of, ehrysostigma (** iS $ in cop., captg) are in ■ tlie possession of 
Pr. 'Hagen, ; and w,bile' this paper was being .printed I, receired, information 
from him to the effect. that he considers them certainly identical, with harbam 
(the former name having priority). He calls my attention to a supplementary 
note' in the * SeTue cles Odonatesf p. 398, as to an example of. harhara from the 
south of Spain, said to exist in the Museum, of the Jardin ties Plantes 'at Paris, 
so that the species may therefore be considered European.' ■ I am not aware' of 
■any 'recent confirmation of this. ■■ ,, , 
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years previously. Eaiiibur applied tlie name as a doubts 

ful synonym of liematma, wliicli latter seems to liave been a 
soinewliat collective names but not including the species under 
consideration. 

The adult $ (so determined by Be Selys) bears but little re- 
semblance to the male. I am not aware that this sex has been 
described. The front is pale olivaceous; the side lobes of the 
labium rather distinctly margined with blackish on their conti- 
guous edges. Thorax olivaceous, with an appearance of darker 
humeral lines, each side with three distinct black lines ; pectus 
blackish, with three yellowish spots (as in the <y), somewhat 
pulverulent. Legs black; tibim brownish externally; femora 
yello\?isli at the base, this colour more extended internally. 
Abdomen considerably shorter than in the c? (23 mm. as against 
26 mm.), olivaceous, glaucous pulverulent beneath, the black 
lateral markings as in the c??but more extended ; vulvar scale 
triangular. Wings hyaline ; the anterior scarcely tinged with 
yellow at the extreme base; two very small yellow spots at the 
base of the posterior; pterostigma reddish brown; neuration 
brownish black, some of the costal and subcostal nervules paler ; 
11-12 antecuKtal nervules in the anterior. 

Ceocothemis EETTEEiBA, ErwZZe. Brulld, 

Hisfc. Canar. ii. pt, 2, p. 82.: — L. rubieunda, Boiy de St. Vincent, 
Essai, p. 362, nee L.). 

Canaries {Borij de St. Vincent, Webb et JBertJielot) ; Orotava, 
Tenerifte, about 1650 feet, Becember 16th(A7»to). 

Eaton remarks that this handsome insect breeds in the reser- 
voirs. The (S examples taken by him are very adult, and are 
slightly larger than those in my collection from various parts of 
the south of Europe, Africa, India, <&c. 

I incline to refer here an immature $ from near Las Palmas, 
Grand Canary, 6th Becember (JShifO'/i)? although Be Selys ex- 
presses himself doubtful; the pale and dark humeral lines on the 
thorax of this example are very distinct 

^ Brull6 Bays “ Parmi les LibelUxles cles Canaries se trouTent les deux 
sexes d’une joiie variC^e de cett© espece, dontla collection du Museum renferme 
plusieiirs individus provenant des Tndes Orientales, Eile est d’un jaune roiis, 
les cotfis et le dessous de son eorselet plus pales, et chaque c6t4 du corselet pre- 
scnte une hande brune ^tendue depuis foriginc de laile jiisqu’axi bord 
rieur et bbrd6e inMrieuroment d’une ligne d’un jaune olair.” Probably the 
same form. 
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The erijtlir^sa gmu'^ is one of extreme difficulty. It is'probahle 
that a solution maj be found in the form of the genital parts of 
the second segment in the S ; but it should be remarked that 
I find slight variation in this respect in series of individuals from 
the same locality, even in three 6 before me from Orotava. 
Be Selys has kindly lent me, for comparison, the types of ferm- 
garia (which he considers a synonym of sangidnolenia^ Bur- 
meister) and ingtdmia^ Eambur. The d of the former would 
seem to have the abdomen less broad, and with very considerable 
difierence in the genitals of the second segment ; but these latter 
are probably distorted. As for inquimta^ the type is a 5, and 
colour appears to be the principal character, the wings being 
more broadly yellow at the base, which colour is continued along 
the costal margin as far as the pterostigma. 

GompMna, 

GoMPiirs, sp. ? 

Madeira {Hartung), 

Hagen (Ent. Month, Mag. ii. p. 27) says a species from Madeira 
is in the collection of Prof. Heer, but he had not seen it ; he 
suggests that it is possibly G. simiUimus, Selys. Probably it is 
the same species to which Be Selys refers under Gomgihus Zticasii 
in the ^ Monographic des Gomphines,’ p. 188. 

Anax foemosus, Van tier Linden, {J^schm formom^ Brulle, 
Hist. Canar. ii, pt. 2, p. 82. — A, formosm, Hag. Ent. Month, 
Mag. ii. p. 27.) 

Madeira <&c.). ■' 

Canaries {Wehh et Berth eht, &c.);' Tafira, 1500 feet, '8th 
Becember, and near Palmas, 10th Becember, Grand Canary 
(Baton) ; Santa Cruz de Teneriffie, 28th Becember (Baton), 

' .111 all probability this is the large Bragonfly referred , to by 
; most writers who have 'mentioned the insects of the islands ; and I, 
think it is a true native. Hagen (Ent. Month. Mag. L c,) suggests 
that it may have been introduced with eggs of emuienfa in the 

same manner as there appears, to be some reason to' believe it was 
introduced into Sweden (c/I Hagen, Eevue des O.donates, p.,394),. 
But there is no necessity to suppose, accidental or , intentional 
.introduction ; an 'insect' of such great; poiver .of .wing coiikl easily 
pass over from the mainland, nr .we mmd. ,.1, 'do not find any 
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tangible difterences in tbe examples from the islandsj as compared 
with others from Europe &c. A d in De Selys’s collection cer- 
tainly seems to have the superior appendages more attenuate at 
the apex j but I think it is owing to the turn they have taken in 
drying, and hence illusory. 

? Akix MA.URICIAKTJ s, Bamlur, 

Madeira. 

I possess one S Ana^v obtained from a dealer, and indicated 
from Madeira, that is probably referable to mawricianus ; other 
insects accoinpanyiiig it were certainly Madeiran. 

Hagen (Yerh. z.-b. G-esellseh. Wien, xvii. p. 44) doubts the 
distinctness of mauriciamts from formosits ; possibly it is only a 
case of slight variation ; still there are certain structural pecu- 
liarities. Eambiir, in describing his mauricmmis (Nevropteres, 
p. 184), alludes to several colour- difterences that are probably 
illusory for tbe greater part. As to structure, he mentions, inter 
alia^ the following points : — Abdomen plus long, plus giMe ; ” 
superior appendages internally ‘Vplus profondement sinaeux en 
approchant de Fextremite, qui est plus etroite ; ” inferior appen- 
dage un pen plus court j” pterostigraa beaiicoup plus petit j ” 
also ‘^ nervure costale chez le male n’etait pas jaune anterieure- 
mentl’ In all these points my example fully agrees ; but in some 
others— such, for instance, as the absence of little tubercles on 
the margin of the tenth segment— it does not accord. He Selys 
has kindly lent me a series of examples beariug upon the question, 
including one of Eambur’s types from Mauritius "'I This agrees 
with the description in most of the points mentioned, but disagrees 
in others (as does my example). The costal nervure is yellow- 
externally in this, black in mine (I do not think I have seen a 
true in wdiieh this nervure is black externally ; but it 
may occur in very adult examples). The inferior appendage is 
still shorter in mine, scarcely longer than broad ; in tins it appears 
to agree with examples from He Selys, labelled by him “ 

received from Madagascar and Bourbon ; 
and even the pterostigma in my example more approaches these. 
Brobably it would be safer to refer Jbr??zoszfs^ mauriciantiSy and its 
race "hremsfiy^majRll to one species (formost^s) ; but we yet require 
more extended local information t- 

Probably other types are in tbe Oxford Museum ; but that in He fe'elys’s 
^'Collection "should be from the saime source, L e. ' “ M. ' Marchal.” , ■ 

.',t /Hagen { Verh.'.xi.-b, Hesellsch. Wien) alludes to the condition of tbe- median 



MABElRi AND THE CAKABY ISLA5BS. 


183 


Anax Pabthexope, Sell/s. 

Canaries: Teneriffe (according to Brauer, Beise der ^ l!^ovara/ 
Meuroptercij p. 61). Not seen by me from tlie islands. 

Cyetosoma EPHipPiaERUM, Bufmeister. 

"" Canaries. 

Hagen (Yerln z.-b. Gesellscli. Wien, xvii. p. 31) says be pos- 
sesses an example indicated ‘‘ im atlantiscben Meere drei Meilen 
von den canarisclien Inseln, von Afrika kommend gefangen.” 
This is a vrell-known migratory species, which occasionally appears 
on the European shores of the Mediterranean in great numbers, 
though I think there is as yet no evidence that it breeds in 
Europe. I have an example indicated as found on the shore at 
Mogador during a storm in January. 

This species may safely be given as Canarian on the evidence 
of Hagen’s specimen. 


Agrionina. 

IscHXEEA PiTMiLio, OharpentieT. {Agrion pmmilw, Bamb, 
Hevrop. p. 277; Selys, Bevue des Odonates, p. 182 ; Hag. Ent. 
Month. Mag. ii. p.27. — Z Syno|)s. Agrion., Legion 
5, p. 23.) 

Madeira (according to B-ambiir, in Selys’s collection ; Wollaston); 
near Eunchal, 20th November {Baton). 

All the females that I have seen from Madeira pertain to the 
dimorphic orange-coloured condition. 

ISCIINTTHA SEEEOALENSIS, ■ . 

Madeira. ' 

My knowledge of this African species as Madeiran is based 
solely on 1 S and 1 $ in He Seljs^s collection. The ' d is from 
Bamhur’s collection, and is labelled by him Agrion an 

unpublished name ; it is in bad condition, but is certified as sem- 
gahmi$ hj D& , 


' suture (“'Qvergrate”) of the second segment of so far as the angle 
formed by it in: , its middle is concerned ; I find' all intermediate condiiions' in 
the long series before me, independent of locality* 
miles must be understood. ■ 
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New Enfcozoon from the Ostrich. 

By T. Spekoer Cobbold, M.D., E.L.S. 

[Eead November 17, 1881.] 

[PXi^VTE IV.] 

On the 23r(i of March 1880 I received from South Africa two 
bottles, the larger one containing part of the proventricnlus of a 
young Ostrich preserved in spirit, and the smaller one a quantity 
of loose vegetable debris, in which were several Nematode worms. 
These were sent by Mr. Arthur Douglass, of Heatherton Towers, 
near Grahamstown ; and, by letter, I was informed that the bird 
yielding the parasites had not died in consequence of the disease 
from which it was actually suffering, hut had been purposely 
destroyed on account of a broken leg. 

Speaking of the proventriculus as the “ paunch corresponding 
with the crop of other birds, Mr. Douglass says to me in his 
letter : — You will find vast numbers of small Entozoa in the 
mucus. A medical gentleman who examined them believes them 
to he a totally unknown worm.” Mr, Douglass’s statement and 
his friend’s inference are correct. The parasite represents a new 
species ; and in my reply to the discoverer, I provisionally named 
it Btroufylus Boiiglassii. Judging from the materials sent, the 
iiumber of parasites in this bird must have amounted to several 
thousand. 

For diagiiOvsis I give the following characters : — 

Strong YL us Douglassii, sp. my.— Body smootli, transversely 
striated, nearly uniform in thickness, rather suddenly narrowed in front ; 
head iniiuite, often spirally folded inwards j mouth simple, unarmed; ces'o- 
p^flryieslong, gradually thickening below ; fail of the with a broad, 
two-lobed hood and simple ray-arrangement ; spicules short, stout, closely 
applied ; tail of directed inwards, suddenly narrowing below the 

■ which is 'subterminal. 

Length of male I inch, breadth about of an mch. 

Length of female I inch, breadth about of an inch. 

Hah, Proventriculus of Struthio camehs. 

The transparency of the body enables one to ascertain the 
general structure of this little nematode without dissection. The 
mouth and intestinal tract offer no marked peculiarity ; hut in 
many of the preserved specimens the integuments about the head 
are so inflated by endosmosis that they are frequently inverted. 



1\"EW EKT0E005 THE OSTilieii. 


1S5 


i'roni this cause an inexperienced observer iniglit readiij mistake 
the ciip“sbaped inverted portion for the lining membrane of a large 
buccal cavity. The oral opening leads to a small msopLageal tube, 
which for a short distance is strengthened by chitinoiis thicken- 
ing. The head itself is something less than inch in breadth, 
the extremity of the tail in the female being less than inch 
in diameter. 

The internal reproductive organs of the male show a simple 
vas deferens or tubal prolongation from the seminal receptacle ; 
hilt the short, broad, and uncleft spicules are to some extent cha- 
racteristic of the species. They present an average length of 
yiy inch by inch in breadth. 

The accessory appendages are especially note worth}". In general 
configuration and ray- distribution, the hood approaches the 
pattern found in Btrongiflus venirkoBm ; but this latter strongyle 
is very much larger. In breadth the hood of Btmngghis'Douglmsii 
measures inch, whilst its vertical diameter is about inch. 
In this species the anterior ray is split into two w-idely diverging 
branches, the lower being paramount. A similar peculiarity is 
found in the anterior ray of /S', ventricosus of the ox and deer, in 
/S', nodularis of ducks and geese, and in /S', retortceformis of the 
hare ; at least Schneider has so represented the character of the 
anterior ray in these species. In 8 . JDouglasdi both the ray- 
divisions are papillated at their points ; hut I did not notice 
papillary termiuations in any of the succeeding rays. The thumb- 
and-finger-like appearance of these upper ray-di visions is very 
striking. The ant ero-lateral ray is comparatively large. The 
middle ray is divided to. the base, its' portions being nearly equal.' 
The postero-lateral ray is' narrow, and ^ does not. extend to, ■ the 
border of the hood. The posterior ray is united to its fellow of 
the opposite side: it is long and narrow, bifurcated at 'the, lower 
third, the inner branch being also forked. All the divisions. of 
the . posterior ray extend to the circumferential unargin of the 
hood, which at this (the lowermost) point slightly projects, as il’ 
forming a rudimentary third lobe. The iiood”membran.e,, itself', 
displays the usual radiating striae, bespeaking its integumentary 
origin; and above it the ventral surface of the, body is ,marked by 
several undulating lines or ridges ^.directed obliquely ' outwards. 

,. The internal reproductive ’ organs of the' female worm, -while 
'conforming to the nem,atode type generally, show the, uterine ^,04 
,ovari.aii': portions very distinctly." -The , vulva is situated i^'ineh. 
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aljove tlie point of the tail. The narrow coecal end of the upper 
ovary passes into the superior third of the body, and usually 
folds upon itself once or twice. The lower uterine horip after 
passing downwards to very near the anus, suddenly bends up- 
ward, and terminates in a narrow ovarian ceecum, which occupies 
a position coiTesponding with that of the tubal portion of the 
superior uterine horn. The most striking feature, however, is 
that which relates to the small number and comparatively large 
size of tbe eggs. Eougbly, their separate measurement averages 
inch in length by ij-hjj inch in breadth. The more perfect 
eggs contain incompletely formed embryos, xis hitherto we have 
been accustomed to find the Strougyles supporting a very large 
mimber of ova, this paucity of eggs is, so far as my experience 
goes, altogether peculiar. Amongst the free ISTeinatodes one coii- 
stantly encounters females with only one, two, or several perfect 
ova ; but I know of no Strongyle carrying so few as twenty to 
thirty eggs ; yet that peculiarity obtains in this Strongyle from 
the Ostrich. When, recently, Dr. Orley, the Hungarian hel- 
minthologist, visited this country, I had an opportunity of show- 
ing him bS. Bottglasm under the microscope. He at once re- 
cognized the exceptional character of this phenomenon. 

Praciical Considerations . — Some useful and interesting particulars are 
related in the comnuinication received from Mr. Douglass. The %dcti“ 
iiiized bird was IS inonths old, being one of a hock. On opening it, the 
worms, he says, “were all alive, although tbe hock had had salt with 
their food daily for a month, and a week before one ounce of sulphur 
each.” My informant’s surprise was not unnatural, seeing that agricul- 
turists have long appreciated the value of salt and sulpluir as a prophylactic 
and parasiticide. Many years ago Professor Simonds conducted a simple 
experiment, which showed that salines proved fatal to a worm infesting 
the stomach of a lamb. He called the parasite Filaria hamata; hut I 
subsequently identified it with Strongylus contortus of Rudolphi. Mr. 
Douglass says that he first discovered these Ostrich-Entozoa in December 
18/9, “when a hock of 200 Ostriches, running in a camp of 4000 acres, 
snddenly fell off in condition, and three died. He examined the dead 
birds, and adds I found the mucus of about half the pauneli to have 
acquired a fungus growth of an inch or more in length, under which the 
paunch was red with millions of these wmrms. Shortly after, three more 
of the hock w'ere rvorried to death by dogs, and they were all affected [by 
the parasite]. From the appearance of the others, I knew the whole to be 
so ; and from reports of the mortality in birds from all parts of South 
Africa, I believe the disease to be general.” 
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Fmm experiences long ago gathered b}* myself in the investigation of 
Grouse and Pigeon epidemics, respectively, and from what I have also 
discovered to obtain in the case of certain animal epidemics not hitherto 
judged to be of parasitic origin, 1 was in no way surprised at this aiiiioiiiice« 
ment of a new avian epizooty due to parasitism. All the helminthic out- 
breaks present certain features in common. As fatal epidemics or plagues 
they come and go ; and although the parasites that cause them are never 
really altogether absent, the evil results of invasion are only manifested 
and recorded when the parasites are sufficiently numerous to make their 
presence felt — that is, epidemiologieally speaking. All epizootics of this 
character are immediately due to excessive multiplication of worms, the 
unusual prevalence being itself due to exceptionally favourable conditions. 

When the Grouse- disease prevailed, alarmists predicted that these 
valuable game-birds would soon share tlie fate of the Dodo ; yet, as I 
pointed out at the time, this conclusion w'as based upon an entire mis- 
understanding as to the nature of the disorder. If ii could not be shown 
that the Grouse epidemics of former years were due to parasitism, I at 
least demonstrated that the outbreak of 1872-73 was principally caused 
by a Nematode not then known to science. This worm I named Stmigyhis 
pergracilis **'. Upwards of thirty Grouse were examined by me during the 
epidemic, most of tlie diseased birds having been either captured alive or 
shot on the Earl of Cawdor’s moors. The Grouse and Ostrich Stroiigyles 
bear a considerable resemblance to one another ; but the Grouse worms are 
much longer and otherwise diffex*. Not improbably the mode of develop- 
xnent is similar, botli requiring a change of hosts. Be that as it may, and 
in absence of special researches upon this point, I may observe that the 
method of dealing with the Ostrich epidemic w^as in the right direction. 
Had the salines been combined with iime-w’ater, I think the treatment 
would have proved more or less' effective. ' What is, really w’-anted' is some 
drug that is knowm to exert a special action on Nematode worms without 
injuriously affecting the host. It seems to me that the so-called milk of 
Papaw (Cariea papaya) is likely to answ^er the purpose. The i*emark- 
able properties of the active principle of this drug (as made known by 
M. Wurtz, and referred to at a former Meeting of this Society) would at 
once suggest the use of Papacy in any form of nematelmiiithiasis and 
the practical efficiency of the drug as an oxyurifuge has been attested' by 
Dr. Peckolt t»' Several j’cars ago Dr, Marcet showed that the perivisceral 
■ffiiid ,of the' larger Nematodes closely corresponded with the ordinary juice' 
of flesh f and without doubt this fluid is mainly concerned in sustaining the 
life of the ' worms t. Since, therefore, Papaine possesses the power ' of 

‘ The Grouse Disease ; a statement of' facts tending to prove the parasitic 
origin of the epidemic.’ *The Field’ Office, London, 1873. 

t Plmrmaceutical J'Oiirnal, TOhx. See also 'Mr. Christy’s ‘New Cominereial 
Plants and Drugs,’ No. iv. p. 38 : London, 1881. ■ ; 

I Proceedings of the Boyal Society, Tol.'xiv. p. 60 (IS'bl). 
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ilissolviBg fibrine, it is likely that its absorption by endosmose when 
brought into coxitact with the worms would destroy them. It is not 
probable that any difference of action would result by employing the 
drug for the destruction alike of Strongylesj Ascarides, OxyurideSj or even 
FilaricC, I would strongly advise the Ostidch-farmers to give Pawpaw a 
fair trial. To some it will naturally occur to reeomniend santonine ; but 
seeing how injuriously this agent has acted upon puppies, and also how in- 
effective for good it has proved in our hands in cases of Oxyurides, its 
employment in young Ostriches seems contra-indicated. 

But there is another practical phase of this question of great interest. 
It appears to me that these epidemics form, as it were, by-way phenomena 
of the " struggle for existence.” In this view they are most instructive. 
This Ostrich epizooty is a kind of strongylosis ; and as such it has its 
counterpart in the trichinosis of swine, in the of cats, in thejft^a- 

riasis of man, and so forth — ail these disorders representing so many 
special forms of hehiinikiasis. In every case we see a multitude of lili- 
piitian creatures battling for their own existence. The war is carried on 
at the expense of the victims infested j and when, as in the instance before 
us, the parasites become abnormally prodigious in number, then the bearer 
or victim is injured. In other words, the invaded territory suffers from 
overcrowding and multiplied wounds. Of course, amongst avian, as also 
among mammalian victims, the smaller and younger hosts suffer more 
readily than adults. Thus lambs perish more quickly than sheep, colts 
than horses, chicks than their parent birds. In extreme cases no animal, 
whatever its size or age, can long withstand the assaults of certain kinds 
of internal pai*asites, armed as they not unfrequently ai’e w’ith boring 
weapons. Thus also, as has been recently shown in my paper on the para- 
sites of Elephants, comparatively small Entozoa are often as effective for 
mischief as the larger species.- 

DESOBIPTIOK OF PLATE IV. 

Figs, 1 & 2. Male and female Stmigylns Donglassii x 65 diameters. 

3 & 4. Caudal extremities of the same. X 2G0 diam. 
a, head ; h, wsopliagiis •, e, ebylous intestine, c\ middle, and c”, lower ends of 
the same; d, rectum; e, anus; / hood and raj^s of the male; spicules ; 

sheath ; / vas deferens; testis; 4 1*', anterior ray-divisions; I, antero- 
lateral ray; middle ray-divisions; ??, posterior lateral ray; o, posterior 

ray of the right lobe ; o', branches of the posterior ray of the left lobe ; vulva 
of the female ; upper uterine liorn ; r, tuba ; ovarium, and s\ upper ovarian 
csemmy fold of lower uterine horn; a/:, caxeal end of the lower ovarium; 
it, ovum xc, einhrye; .r, caudal papillse of the female ; oblique skin-folds of 
the male; r, transverse cutaneous stria}; £■', longitudinal muscle-cells ; re- 
tractor muscle of the sheath of the male spicule. 
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Tlie Asteroiclea of H.M.S. ^ Challenger ’ Expedition* — Part I, 

Bj W. Peegy Sladeh, P.L.S., E.G-.S. 

[Bead January 19, 18S2-] 

[Pubiisiied by permission of tlie Lords Oommissioners of the Treasury.] 

Paet I. PTEEASTEEID.E. 

The Asteroidea collected during the expedition of H.M.S. ^ Glial- 
lenger ’ were kindly intrusted to my care hy* Sir C. ITyville Thom- 
son in the early part of the past year (1881), to report upon and 
describe. As might naturally be expected in a group of animals 
of such universal occurrence, the amount of material is very 
great, and furnishes additions of the highest importance to our 
knowledge of the geographical and bathymetrical distribution of 
species, of variations of form within areas of occurrence, and of 
growth-stages ; whilst the number of species new to science is 
also very considerable. These circumstances, together with the 
fact that comparatively little lias hitherto been known respecting 
the Asterid fauna of abyssal depths, are sufficient to indicate 
the interesting and important character of the collection under 
notice. 

It is my intention to lay before this Society an account of the 
species obtained, with descriptions -where necessary, and to pre- 
sent the same by instalments during the course of the prepara- 
tion of the detailed Eeport, which will ultimately form a part of 
the Official Eeport of the Yoyage now in process of publication. 
In the issue of the proposed preliminary lists I- shall not feel 
called upon to adhere rigidly to the sequence in wffiich families or 
genera are classified by systematists. The parts -will more pro- 
bably be issued as soon as my examination of special groups is 
completed ; and this, for obvious reasons, will be determined in 
a great measure by eoiiveniences of study and comparison. , By. 
this 'means I hope to be able to lay more speedily before specialists 
an outline of the' results' of the Expedition as far as the ilsteroidea 
are concerned, and thus render them available for general eoiisiil- 
tation and reference. ■ , All questions , of anatomy, development, 
variations, and general deductions will be reserved 'for the Eeport 
above mentioned. 
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Fam. Ptebastebibjs. 

Synopsis of Grenera included therein. 


,Supracloi‘saI membrane with 
' muscular fibrous bands. 


Ambulacral spines 
forming trans- 
verse combs. 

Sifines united by' 
web. 


Actino-lateral spines form--) 
in g a free independent late- ' 
ral fringe ; not merged in 
the actinal floor. 


^Muscular bands notretlcu-'] 
lated. 

Membrane usually contain- 
ing spicules. 


Pterasteu. 


No muscular fibrous bands 
in tbe supradorsal mem- 
brane. 

Actino-lateral spines merged i 
in the actinal floor. 

No lateral fringe. 


Muscular bands regularly ] 
reticulated. I Bet aster. 

No spicules in membrane. J 

I^Paxillcc-spinelets (15-30), ' 
long and hair-libe, protru- 
ding freely through the 
membrane. 

Ambulacral spines part bori- }- Marsipaster. 
zontal. 

i pair of secondary mouth- 
spines; united by web to 
mouth-spine series. ^ 


Paxillce-spinelets (5 or 6)) 
short, robust, not protru- ' 
ding. 

Ambulacral spines perpendi- 
cular. 

3 pairs of secondary mouth- 
spines, free and indepen- 
dent. 


( Nidamental cavity spacious. Supradorsal membrane well- 1 


Calyptraster, 


Ambulacral spines 
not forming trans- 
verse combs. 

Spines indepen- 1 
dent, and not 
united by web. 


developed. Muscular fibres present. Spiracula present. I 

Spinelets of paxillm short, not protruding through, r ienaster. 

supporting, the membrane, J 


Nidamental cavity aborted. Supradorsal membrane rudi-l 
mentary. No muscular fibres. No spiracula. Spinelets 1 
of paxillm fascicular, protruding a great portion of their f 
length naked through the membrane. J 


Bentiiaster. 


Hitberto this family has Been represented by a very limited 
number of forms, only nine species being on record. Eight of 
these belonged to the gemmJSteraster and Betaster ; and the ninth 
was the type and solitary representative of a genus 

estahlished hy Sir "Wy villa Thomson for a remarkable Asterid dis- 
covered during the cruise of H.M.S. ^ Porcupine,’ 

Thirty-four species of Pterasteridc^ have been obtained by 
the ‘ Challenger,’ only two of which were previously known. 
Of the thirty-two new species, three belong to Ftemierj four to 
Betaster, and the remarkahle number of twenty to Eymmaster, a 
genus which is now found to possess a world-wide distribution in 
deep waters. The remaining five species are representatives of 
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three new genera, viz. : — Marsipasfer, two species ; Benflimtery 
two ; and Ckdyptmster, one. 

Note on Terminology . — !For the sake of brevitj a ad to avoid 
verbose repetition, several terms are em2)loyed in the following 
descriptions -which have not previously been used in their present 
special signification. The introduction of fchese terms is necessi- 
tated by stnictural peculiarities in the forms comprised in the 
family Pterasteridce, several of which have hitherto been unob- 
served, whilst others have been ignored or passed over by previous 
systematists. The application of the terms will, in most cases, be 
self-evident. The following is a brief definition. 

The supradorsal membrane is the veii-like_] covering or external 
independent tissue whereby the dorsal iiidamental cavity is 
formed. The membrane is supported above the true dorsal sur- 
face of the animal l)j the paiviUm, which consist of a long columnar 
pedicel surmounted by a “crown” of fine, more or less elongate 
spinelets. In the majority of forms belonging to this family, 
fine museniar fibrous bands extend between the tips of the spine- 
lets, and constitute a more or less regular fibrous network ; and 
the general tissue of the dorsal membrane which fills in the inter- 
spaces or meshes is usually perforated by small contractile pores, 
styled sjnraeuh by Sars, A large aperture occurs in the snpra- 
dorsai membrane, situated over the centre of the disk and opening 
directly into the dorsal cavity, to which it affords the common 
means of ingress and egress; it is named the oscular orifice. 
This aperture may be closed by five more or less regular fan-like 
valves, or simply by a number of webbed or papillose spinelets. A 
number of small apertures open into the nidamental cavity on the 
actinal surface of the Starfish, an aperture being situated at the 
base of each of the long actino-lateral spines and close up to the 
adambulacral plate. There is consequent! j an opening into the 
cavity on either side of the furrow corresponding with each seg- 
ment of the ray ; hence these are ' spoken of as segmental aper- 
tures. ■ The', openings .are guarded, and can he closed, by a small 
spinelet or papilla articulated ' on' the adambulacral plate, and 
tevmett. hke apertiire-papilla. In some genera these appendages 
are partially hidden' in, the actinal membrane, and are 'free on 
one side only; in, others they 'are perfectly free,' and' covered 
with a in ore or less expans.ive investin'g' membrane of, 'their own. 
The long spines, articulated on 'the. body-frame eloBe'to the'adam- 
bulacral plates, and which form the lateral oiMnarginal ' weh iii 
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I^teraster^ and Bopx^ort the whole aetinal floor in Hijmsmsfer^ are 
designated the actino-lateral spines, Pinally, in the armature of 
the iiioiith“j)lates distmctioii is made between (I) the moutli-spmes 
pro-per^ which are situated upon the horizontal margins of the 
j)lates, and which are usually directed over the actinostome ; and 
(2) the secondary or sxperficial Quoiitlispines^ which are borne 
upon the surface of the plate, and usually stand perpendicular to 
its xdane — these latter s^nnelets being also frequently larger and 
more robust than the mouth-spines proper. 


Pteraster, Muller ^ TroscJieL 
Species enuinerated. 


P, militaris (0. F. MiilL), Mull. 
& Trosch. 

P. . affiniSf E. . A. Smith. 


P. rugatiis^ n. sp. 

P. stelliferi n. sp. 

P. semireticulatiiSf b . sp. 


Pteeasteb MILITARIS (0. F. Mulh)^MulL ^ Trosch 
Station 49. Lat. 48“^ S' IST., long. 63° 39' W. Depth 83 fras. ; 
bottom temperatnre 1*^*8 0. ; gravel, stones. 

Pterasteb appihis, -27. A* Smith. 

Pteraster afhnis, B. A, Smith, Ann, Mag, Nat, Hist (1876), voL xvii. 

p. 108 ; Trans, Venus Booped,, Zool Kerguelen Is, p. 6, pi, xvi. fig. 5. 
Station 149. Eoyal Sound, Kerguelen Islands. Depth 
25'fias. 


Pteeasteb euoattts, n. sp. 

Marginal contour subpentagonal, interradial angles scarcely in- 
dented, the lesser radius being in the jmoportion of 68*4 per cent. ; 
^=9*5 niillim., f=6'5 inilliin. Interradial margin rounded, 
extremities of the radii slightly upturned, exposing the end of 
the furrow. Dorsal profile rounded, not high, tapering but little 
towards the extremities of the radii. Abactinal surface flat or 
slightly convex. Lateral fringe very slightly produced beyond 
the margin of the test. 

Sapradorsal membrane subcorrugated, not reticulated. Pax- 
iite-spinelets fine, about 5 or 6 in number; tij)S slightly protu- 
berant, and producing a slight papillate appearance on the dorsal 
surface; no regularity of arrangement perce]>tible. Membrane 
indurated with minute spicules averaging •03”**04 niillim/ in 
length— small, irregular and angularly branching bodies, suh- 
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dendriform in appearance, fairly well spaced. The spiracnla are 
rather large, not numerons, and are irregularly placed. 

Amhiilacral farrows narrow, uniform in breadth till near the 
extremity, not petaloid. Ambulacral suckers in regular simple 
pairs. Amhiilacral spinelets short and rather robust, 3 to 4 in 
each comb, 3 only on the outer part of the ray. Innermost spine 
nearly as long as the others, or, if a small inner one is present, it is 
so aborted as to be inyisible without dissection. *Web remarkably 
thick and fleshy, siihsaceuiar over the spinelets, passing off from 
the outermost spine with a long gentle sweep far out on to the 
lateral fringe. 

Mouth-plates each bear on their margin about three rather 
short, robust mouth-spines webbed together. Secondary super- 
ficial mouth-spines one on each plate, ‘ perpendicular to the plane, 
longer than any of the other spines, exceedingly thick, trian- 
gular, translucent, sharply pointed, and covered with a thick 
fleshy investment, 

Aperture-papillge large, prominent, suhtriangular. Aetino- 
lateral spines directed horizontally, comparatively long, especi- 
ally in the interbrachial space. Web rather thick and fibrous* 

Colour, in alcohol, greyish white. 

Station 150. Lat. 52^ 4 ! B., long, 71® 22' E. Depth 150 fms. ; 
bottom temperature 1®*8 C. ; rock. 

PtEBASTEB STELLIEEE, n. sp. 

Marginal contour stellato-pentagonoid, interradial angles 
slightly indented, the minor radial proportion being 67*0 per 
cent. ; i2=34 millim., r=23 milHm. 

liadii very broad at the base, and tapering to a fine extremity, 
which is slightly recurved, margins of the rays not curved out- 
ward. Dorsal surfiice depressed and flatly convex. Lateral fringe 
scarcely extending beyond the margin. Actinai surface flat.' /■ 

Siipradorsal membrane rather thick, regularly pai)illose iuBp- 
'pearance, not' reticulated, composed of closely interlacing fibrous 
tissue.' Paxillse' numerous -and closely, placed,' with crowns 'of' 
usually six .spinelets radiating round a central .one ; expansio'n of 
spineletS' slight, " all uniformly .protuberant.'. '.The tips' of the 
;. spinelets elevate the, , membrane into little conical papil'l®, which, 
in consequence of the regularity .of the' ,crowns ;of 'the p'axillse, 
have, the appearance ' 'of fo'rm'ing ■ -six-rayed stars with 'a central' 
papilla, raised 'slightly i,n relief 'aboye 'the general'' superficies. 
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The crowns are closely placed, the interspaces rather deep ; and 
the stars often appear to overlap. A more or less distinct lineal 
arrangement of this ornamentation may he observed upon the 
rays, although here and there irregular paxillte-crowns, with fewer 
or more minute spinelets as the case may be, are interspersed. 
The stars ’’ diminish in size as they proceed outward on the ray. 
Spiraciila small and rather widely spaced. Oscular orifice small ; 
spinelets of the vakes short and crowded. 

Ambulacra! furrows narrow, straight, not petaloid, converging 
gradually towards the extremity. Suckers arranged in simple pairs. 
The borders formed by the transverse combs of ambiilacral spine- 
lets rather broad. Each comb with 5 spinelets, comparatively 
short, the innermost one diminutive, not half the length of the 
others, and placed aboral to them on the plate, the comb being 
thus curved round aborally at the margin of the furrow ; the 
spine next to the outermost is usually the longest. Web mode- 
rately thick and semitransparent, rather deeply incurved between 
the spinelets, somewhat thickened round them, and slightly sac- 
culate. over their extremities ; continued from the outermost spine 
of the eomb far out on the aetino-lateral spines. 

Segmental apertures rather large and conspicuous for this 
gaiius. The papilla is comparatively large, and free on its aboral 
side only, forming a regular semicircular lip, the remainder of the 
papilla being entirely hidden in membrane. 

Mouth-plates short, but widely expanded laterally, rising by a 
gradual slope into a high and angular median keel, and forming a 
prominent peak aborally. Each plate bears one moderately robust 
secondary superficial spine placed rather nearer the anterior 
margin of the plate than the middle. These s|)ines are shorter 
than the mouth- spines proper, and are covered with a thick in- 
vesting-membrane slightly sacculate at the extremity, Eive 
mouth-spines are situated on the horizontal margin of each plate, 
the innermost the longest, the next slightly smaller, and the outer 
three much smaller. Each of the spines is covered with a mode- 
rately thick sub sacculate investing membrane ; and no wmb is de- 
veloped, except ill one single abnorual instance, where a secondary 
spine is united with the inner or first mouth-spine proper. 

The first or most adoral transverse ambiilacral combs of two 
neighbouring rays touch one another at their bases behind the 
aboral peak of the mouth-plates, but are not joined together. 

The aetino-lateral spines are long, delicate, closely placed^ and 
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extend to tlie margin of the actinal surface ; the weh iaintij 
rounded oyer their extremities rind slightly festooned betweeu. 
The spines are horizontal in their disposition, forming a flat ven- 
tral surface to the disk; and the fringe extends very slightly 
beyond the margin ; and the spines diminish to quite microscopic 
proportions at the extremities of the ray. 

Colour, in alcohol ; — The actino -lateral spines, the ambiil acral 
spines, the mouth-plates, and the mouth-spines are all of a deli- 
cate rosy-pink colour ; and this, seen through the semitransparent 
iight-flesli-colonred investing tissue, gives an exquisitely beautiful 
appearance to the underside of the Starfish- The general colour 
of the dorsal area is a pinkish white, verging on flesh-colour* 

Station 311. Lat. 52^ 50' S., long- 73“^ 53' W. Depth 245 fms. ; 
bottom temperature 7°*7 C. ; mud. 

PXEBASTKB SEMIEETIC’UXATUS, n. Sp. 

Maz'ginal contour substellate ; interradial angles well indented, 
the minor radial proportion being 57 per cent.; i^=14 niillim., 
r= 8 millim. The sides of the rays slightly and gracefully curved 
outwards, the tips naturally upturned and incised, bringing the 
extremity of the anibulacral furrow on to the dorsal area. Dorsal 
profile rather high and bomboiis over the disk, tapering off rather 
steeply to the extremity of the rays, xictinal surface slightly 
concave,. 

Snpradorsai membrane marked out with conspicuous reticu- 
lated lines of membrane, although no regnlar divisional fibres or 
independent tendinous network can be made out^ — the fibres 
present being fine, and only distinguishable when highly mag- 
nified. Paxillse. moderately long, with/the' spiiielets radiating 
well outwards, about 6 to 8 or even more in number; the 
eoiTUgated membrane 'which they support lying thick and baggy 
over their tips, and forming the regular lines and cross lines 
, whereby the, character above noted, is produced. J^one of the' 
spinelets , are more prominent than the rest ; and although ,a 
central one, appears to bC’ normally present in the ■ centre of the 
mesh, this is very frequently absent, towards .the end of the rays,. 
The membrane is semitransparent, and contains no. spicules ; 6 to, 
10 large-sized, irregularly' disposed' spiracula occur in each mesh- 
like area 

Ambulaeral farrows moderately wide and sublanceolate; the 
sucker-feet more or less alternate, and showing distinctly' a .ten- 
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deucy towards c|iiaclmple amngeiiient. Ambiilacral suckers mo- 
derately long and slender, each coin!) having 8 to 4 (or occasionally 
5) spinelets, the innermost not more than one third of the size 
of the next spinelet, and placed in advance of, or ah oral to, the 
rest of the comb ; the outer spinelet usually rather longer than 
the others. The web-membrane is semitransparent, moderately 
indented, and, after passing from the ontermost spinelet of the 
comb, is attached to the web of the actino-Iateral spine, slightly 
in advance of the actino-Iateral spine belonging to its own adam- 
biilacral plate — the spinelet hanging right over the terminal piece 
of web, which does not reach far out as in P. m^ai^us. A rather 
long saccular prolongation of the web-membrane occurs at the 
tip of each of the ambulacral spines. Towards the extremity of 
the rays the combs sometimes show a tendency to separate into 
component spines, each being still clothed with membrane. The 
apertnre-papilljB are somewhat jawbone-shaped, the thickened 
extremity being directed adorally.' 

The mouth-plates bear 4 to 5 spines on each side, long, and 
stouter than the ambulacral spines, both series being webbed 
together, the outer spine being sometimes very small and rudi- 
mentary. The secondary superficial spines are small, not so long 
as the innermost mouth-spines, but rather more robust. In one 
or two plates of the specimen under notice there is a single irre- 
gular secondary spinelet, smaller than and accompanying those 
Just I'eferred to. The first ambulacral comb after the mouth- 
plate series has its weh continued on to the aboral extremity of 
the mouth-plate ; hence these two combs meet. 

The actiuo-lateral spines are of moderate length and slender ; 
the fringe extending a short distance free beyond the margin of 
the test, and directed horizontally or in the plane of the ventral 
surface. . , , 

Colour, in alcohol, greyish white. 

Station, off Marion Island.” Depth 50 fins. 

Eetastee, P^mbr. 

Species emmieraied. 

R. 1/WMCOSM5, n. sp. I R. gihher^ n. s-p. 

n. sp. | R. n, sp. 

EeTASTEE TEEETJCOStrS, n. sp. 

Marginal contour moderately indented in the interradia, which 



ASTEEOIBEA OE il.M.S- ' CHALLEJ^aER ' EXPEDITION. 197 


are angular and not rounded ; outline of the rays gracefullj ciirTed 
outwards. The lesser radius in the proportion of 59*5 per cent. ; 
Il=4i7 inilliin.j f’=28 iniliim. Dorsal profile moderately high 
and rounded, tapering gradually to the extremity of the rays, 
which are slightly upturned and expose the amhiilacral furrow on 
the dorsal area. Actinal surface flat. 

Siipradorsal membrane very regularly and uniformly reticii-' 
lated. The paxili© have long pedicels, and bear a crown of about 
15 spineiets, nearly as long as the pedicel. The central spinelet 
is very much more robust and longer than any of the rest, and 
stands perpendicular, rising in the centre of the mesh, whilst the 
others, which are slender and delicate, radiate round it and out- 
wards to the fibrous bands that form the outline of the mesh. 
The median spinelet is much more prominent than any of the 
others ; and the thick fleshy cap formed upon it by the dorsal 
membrane imparts a very conspicuous papillate appearance to the 
Starfish, assuming in large old specimens almost a semituberculate 
character of great regularity and evenness of disposition. In 
large, fully-grown specimens the whole membrane becomes very 
thick and wrinkly, rendering it difficult to trace the radiating 
bands ; in moderate-sized specimens, however, they may be clearly 
distinguished without removing the epidermis. Drom the central 
spinelet 6 to 8 secondary muscular fibres radiate up to the main 
fibres of the mesh ; they are of considerable thickness, and leave 
only narrow interspaces, in which: four or five small spiraeiila 
occur. 

Anibulacral furrows very broad and petaloid in outline, with 
sucker-feet arranged in quadruple: series. Transverse combs of 
ambulacral spines numerous and closely placed, with five mo- 
derately long and robust spines, the ' uniting web being thick, 
fleshy, and with long saccular prolongations extending beyond 
the tips of the spines. The 'ambulacral spineiets are nearly equal 
in length, except the innermost, which is shorter and more' deli- 
cate. -Each alternate TOW is somewffiat retired from the furrow- 
margin ; and in these combs the innermost sj)inelet is very much 
smaller than its 'Companions, in some cases almost aborted;' and 
this spine is iisually placed rather in advance^ of its row. ' 

■ Mouth-plates with long mouth-spines, 4 on each plate, all the 
eight webbed together, not radiating apart, but forming' a narrow 
scoop-like fan, the inner three spines on each plate about' equal 
in length, the outermost spine' very small and , short. The secon- 
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dar j or superficial moiitli-spiues (one on eacli plate) not longer 
tliaii the inontli-spines, scarcely if at ail stouter, subcjlindrical 
and not pointed, covered rather thickly with membrane. 

Actino-Iateral spines completely hidden in a very thick fleshy 
memhraiie, which extends as a saccular prolongation beyond their 
extremities, forming an aborted lateral fringe that projects slightly 
beyond the margin of the disk and rays. 

Colour, in alcohol, varying from light warm brown to purplish 
grey. 

Station 313. Lat. 52" 20' S., long. 68° 0' W. Depth 55 fms. : 
bottom temperature 8°'8 C. ; sand. 

EeTASTEII PEIlEOniKATOE, 11. Sp. 

Marginal contour not greatly indented, the lesser radius being 
in the proportion of 65'85 per cent. ; E=41 milliiii., r=27 millim. 
Interradial angles subangular or faintly rounded. Eadii short, 
thick, blunt and rounded at the extremities, which are slightly 
upturned. Dorsal profile bombous and rather high. Actinal 
area flat or subeonvex. 

Supradorsal membrane thick and regularly reticulated. Pax- 
ill se with a crown of 5 to 10 spinelets, one directed to the centre 
of the mesh, the rest expanded very slightly ; six radiating fibrous 
bands pass from the central spinelet to the mesh-fibres ; and the 
interspaces mcliide 2 or 3 large spiraciila. All the spinelets 
are uniformly protuberant, and that only to a slight degree ; 
they are rather closely placed ; and the whole dorsal area is thickly 
covered with rather fleshy wrinkly skin, presenting a somewhat 
spongy and subpapillose a|)pearance, and a slightly scabrous feel- 
ing to the touch. The primary meshes are not very distinctly 
marked out superficially ; and the hexagons consequently appear 
to overlap or run into one another in many cases. Oscular ori- 
fice small and incoiispicuous. 

Ainbulacral furrows broad and more or less petaloid, tlie closely 
placed and prominent transverse spine-combs adding greatly to 
the app)earance of breadth. Sucker-feet arranged in quadruple 
series. The combs of ambulacral spines are broad, a feature 
further enhanced by their method of arrangement. Each altei^- 
nate comb has usually two spines less: in this way combs of 7 
to 8 spinelets alternate regularly with combs of 5, The larger 
combs radiate well over the furrow, whilst the smaller ones, on 
the other hand, are considerably retired from the margin; the 
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innermost spine standing perpendicular, or even directed sliglitiy 
outwards. Hence, wlien seen from above, tbe smaller combs ap- 
pear to liave little more than one half, or at most two tMrds, tlie 
space of tlie larger combs. In tbe larger combs tlie innermost 
spine is smaller and shorter than the rest, frequently not more 
than half the length. In the smaller combs the innermost spine 
is much smaller still, often quite aborted and apparently absent. 
The other spines are nearly equal in length ; and both combs are 
uniform with one another in this respect. The combs are thickly 
webbed, and have large and elongate saccular extensions developed 
over the extremities of the spineiets. 

Mouth-armature resembling that of B, verrucosus* Mouth- 
spines 8 to 10 in number, 4 or 5 on each plate, both series 
webbed together, forming a narrow scoop-like fan. Secondary 
superficial mouth-spines, one on each plate, thin, cylindrical, 
not tapering, no longer than the mouth-spines, covered with mem- 
brane. 

Actino-lateral spines of moderate length, reaching up to the 
margin of the test ; hidden in membrane, of which a saccular but 
not indented prolongation extends beyond the extremities as a 
fleshy marginal fringe. Segmental apertures of the dorsal 
chamber very large and elongate, situated well within the trans- 
verse combs, and quite hidden thereby. 

Colour, in alcohol, purplish grey. 

Station' 149, Off Christmas Harbour, Kerguelen Islands* 
Depth 120 fms. 

.Eetastee oibbee, n. sp. . 

Marginal contour substellate, interradial angles acute, not 
rounded. Minor radial proportion about 50'' per cent.,; 28 
milli,m., r=14 millim. Eadii 5, ' well rounded, tapering con- 
tinuously from the angle to the extremity, with sides „ rounded, 
tumid, and curving over on to the actinal area as in EcMmmfer* 
Dorsal profile high, gibbous, rounded. On the actinal .area the 
mouth and surrounding portions are deeply sunken. 

Supradorsal membrane with reticulated fibrous bands, marking 
it off into square or, rhomboid meshes, of .great .regularity. In 
the centre of each, 3 to 4 paxillae-spinelet-tips, are "visible; and 
other spineiets radiate to the ■■'mesh-fibres, .one' , (or occasionally 
two) spiracula being situated in .the interspaces. The white 
fibres of, the meshes form a conspicuous feature ; 'and the slightly 
.■','mKF. JonEF.---zO'OnouY,'Tom,xTi. 14 ' 
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protrusive tips of tlie spinelets impart a grand ose appearance to 
tlie dorsal area, the whole being covered with a thin fleshy meiii" 
brane. The oscular orifice is small, closed by a number of sub- 
papillate spinelets, rather longer, more prominent, and more 
robust than those of the paxillse proper. 

Ambiilacral furrows narrow and deeply sunken. Ainbulacral 
combs quite within tlie furrow and below the level of the test, 
with 8 to 5 spinelets, which are short, rather robust, webbed 
together, — the membrane being very slightly indented and with a 
slight knob over the end of each spinelet. Amhulacral suckers 
completely hidden by the overarching combs. 

Mouth-plates deeply sunken; month-spines longer than the 
amhulacral spines, 3 on each plate, the whole sis: being webbed 
together into a continuous comb. Each plate bears one large 
isolated secondary or superficial spine, longer than the mouth- 
spines, very robust, covered with a thick membrane, except at the 
tip, which is translucent and sharply pointed. 

Segmental apertures elongate and narrow; papillse free on the 
aboral side only. 

Actino-lateral spines very short and robust, almost hidden 
within the furrow, of which they appear to form the sides, and 
only protrude a short way beyond the level of the test, standing 
nearly perpendicular to the plane of the ray, and in some parts 
showing a tendency even to arch over the furrow slightly. This 
. disposition, together Vvith the aborted character of the fringe, 
imparts a feature very different from that usually presented by 
this structure in Fterasteridcd. In the immediate angle, near tlie 
peristome, the actino-lateral spines are somewLat longer, and are 
laid over upon the rounded surface of the interbracliial area, their 
web being continuous and forming a smooth fleshy tiiangular 
area leading up to the mouth-angle. 

Colour, in alcohol, yellowish or greyish white. 

, Station 311. Lat. 52° 50' S., long. 73° 53' W. Depth '245 
tins. ; bottom temperattire 7°‘7 C. ; tnud. 

' Estastee insigkis, n, sp. 

Marginal contour stellate, five-rayed. Intemdial angles well 
rounded. Minor radial proportion 44*4 per cent. ; 45 millxm 

r=20 inillmi. (in another 'example as 70:31). Eays very 
slightly tapering, obtusely rounded at the extremities. Dorsal 
; Hurfae©: moderately convex, ''rays uniformly' rounded ' from' the 



ASTBROIDEA OE H.M.S. ' CKALLBK(^EE * ESBEBITIOl^-. 201 

margin. Under surface fiat or subconcave, soniewliat impressed 
round tbe actinostome. 

Supradorsal membrane very conspicuously reticulated. Paxilke- 
spinelets prominent, arranged in regular lines, joined by fibres 
forming large uniform rhomboid inesbes, wMeb are rendered still 
more distinct by the lines and the investment of the spinelets 
being of a dark purple or black colour, ■ whilst the dorsal mem- 
brane generally is ashy white. The meshes are filled in with a 
closely and regularly reticulated tissue, the interspaces of whicli 
are small,' equally spaced, and each punctured wdth a minute spi- 
raculum. The opposite angles of the rhomboid areas are iisiialij 
joined by fibres rather more robust than the rest, forming a right- 
angled cross in the centre, and marking off the reticulated area of 
the mesh into four more or less easily distinguishable sections. 
There are 80 to 100 or more spiracula in each mesh. The spine- 
lets that stand at the angles of the meshes protrude more tiian 
the others, and appear like well-developed thornlets springing 
from the general surface. Oscular orifice small and constricted, 
the spinelets of the pseudo-valves slightly prominent, their extre- 
mities tipped with the same dark colour as the lines of reticula- 
tion above mentioned. 

Ambiilacral furrows narrow, straight, and sunken — their appa- 
rent depth being further increased by tbe position of the pro- 
minent fringe of the actino-lateral spines, w'hich stands vertical 
on either side of the furrow,. 'Amhulacral spines 5, united 
together by a web ; tliree standing on the margin o£ the plate 
parallel with the furrow, the next (more adoral) placed more out- 
wards and,, 'away from the furrow, -and the fifth more outwards ■ 
still. The innermost (i. e. aboral)- spine is very small, each 'suc- 
ceeding one , in the comb increasing in length ; ' all, are compara- 
tively short, delicate, and tapering. The membrane' that unites 
the spinelets is very fine, semitransparent, and deeply festooned 
between the spinelets, and is continued from the, outermost spine 
of the'' comb, on to the adjacent actino-lateral spine. .The small 
spines ' placed ,on the margin- detract very slightly from the 
general transverse aspect of .the combs, their :smal'iness rendering 
them- inconspicuous they - have,; however, the - peculiarity ; of 
closing the space'between their own and the. next aboral comb at' 
the margin of the furrow.'' ' .Apertur.e-papillsB, small and sublan- 
ceolate in form,, hidden in the general membrane, excepting their' 

' ■ ■ ■ ■ '' 
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aboral side, wMcli alone is free, which closes the aperture j shut- 
ting close up to the next aboral actino-lateral spine. 

The mouth and parts surrounding it are much sunken— a 
feature further emphasized by the deep wall of the continuous 
marginal fringe. Mouth-plates elongate, with their aboral ex- 
tremities produced into a rather prominent peak, suggestive of 
that in M^menaster. About hve mouth-spines are borne on the 
outer margin of each plate, the innermost much longer and more 
robust than the others, all webbed together, forming an elegant 
marginal comb conformable to the contour of the plate. The 
innermost spines of the two adjoining plates stand close together, 
but are not united by web. On the superficies of each plate, and 
nearer the mouth than midway, is a long, robust, cylindrical, 
rapidly tapering, pointed secondary spine, standing isolate and 
perpendicular, covered with membrane, but with no web-attach- 
ments. 

Actino-lateral spines short and robust, not more than one third 
longer than the outermost ambulacral spine, and tapering only 
very slightly. They are united by a close fibrous web, the margin 
of which and the tips of the spines (as well as the tips of the 
ambulacral spinelets in the transverse combs) are tipped with 
dark purple. The lateral fringe thus formed stands perpendi- 
cular on the margin of the furrow ; and the spines comprising it 
would at first sight be thought to belong to the comb-series. 
The fringe of the adjacent sides of two neighbouring rays is 
merged together at their adoral extremity, forming a continuous 
fringe, which runs close past the aboral end of the moiitli- 
plates. 

Station 189. Lat. 9^ 36' S., long. 137^ 50' E. Depth 
25-29 fms. ; mud. Also off Booby Island, 


Maesipasteb, n. gen. 

I’onn depressed, marginal contour pentagonoid, dorsal area flatly con- 
vex, actinal area plane. Siipradorsal membrane an irregularly developed, 
somewhat spongiform tissue. No muscular fibrous hands. No spicules, 
Paxillm with moderately expanded crowns composed of a great number of 
fine, long, hair-like spinelets (15-30), their extremities protruding freely 
through the membrane. Paxillm invested with a well-developed mem- 
branous envelope. Ambulacral spines webbed together, forming trans- 
verse combs 5 spinelets more or less horizontal in position, overspanning 
the furrow. Mouth-plates with one secondary surface-spine, connected 
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mth tlie moiitli“Spiiie series b}? a continuation of the web. Aloiitli-spines 
three on each plate, webbed together. Actino-lateral spines merged in 
the actinal floor ; no independent marginal fringe. 

This genus is nearly related to I*iemste7%— from which, how- 
ever, it is distinguished by the rudimentary character of the 
supradorsal membrane, devoid of muscular fibrous hands ; by the 
actino-lateral spines being merged in the actinal floor; and by 
the absence of a marginal fringe. Furthermore, the numerous 
hair-like spinelets of the paxillm protruding through the mem- 
brane give a peculiar character to the dorsal area ; and the ain- 
bulacral spines, from their high position in the furrow and from 
their more or less horizontal direction, present a feature unknown 
in the other members of the group. 

Maesipastee spitosissimus, n. sp. 

Marginal contour pentagonoid ; radii somewhat produced ; in- 
terradial angles widely rounded, forming a continuous curve from 
tip to tip . Lesser radius in the proportion of 62*5 per cent. ; 
J^=16 millim., r=10 miilim. G-eneral form depressed; dorsal 
area slightly convex, tapering off gently to the extremity of the 
rays. 

Supradorsal membrane very fine and thin, somewhat irregular, 
and forming a continuous spongiose mass, rather than a definite 
membranous sheet, through which the spinelets of the paxilla 
protrude freely. No specialized muscular fibrous bands present. 
Spiracula very few, widely and irregularly spaced. 

The paxiilse have long pedicels and a crowm consisting of a 
great number (20-30 at least upon the disk) of very fine hair- 
like spinelets, which radiate at' a small angle from the perpen-' 
dicular, crown and pedicel alike' being, invested, wfith a delicate 
membranous ti.ssue, the whole appendage, seen 'in profile' boaring 
a fanciful resemblance to an umbrella when turned inside out. 
The investing membrane merges into- the general spongy tissue 
above me'ntioned ; ,and, a considerable length of the extremities of 
the spinelets protrudes free^ and naked. The paxiilse are nume-' 
ro-us ; and their, crowns Join up close- together. ' 'Owing ,to .these 
circumstances and -to the, great- ' number ' of the spinelets,' the 
dorsal surface , presents the . appearance of a coarse, -irregular 
velvet pile. ' Oscular ' 'orifice small and quite,-- inconspicuous -; 
valves consisting -of a fiiattened crown of rather- , more, robust 
spinelets, 
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Ambiilaeral farrows rather broad, not petaioid, tapering towards 
the extremity. Sucker-feet arranged in simple pairs. Ainbu- 
lacral spinelets 5, long, acicular, webbed together into trans- 
verse or obliquely curved combs, and remarkable for their posi- 
tion more than half within the farrow. Spines of unequal length, 
the innermost much smaller than any of the others, and placed 
somewhat in advance of, or aboral to, the series ; the longest 
spine nsually the middle one, or sometimes the second from the 
outside, in length nearly equal to the breadth of the furrow, 
across which it stretches horizontally, whilst the two outer spines 
radiate downward and aborally. Consequent on this position of 
the median spine, the spinelets which compose the outer half of 
the comb radiate very widely apart. The connecting web is fine 
and semitransparent, very deeply indented between the spinelets, 
the combs receiving thereby a remarkable appearance ; and the 
web is continued from the outer spine of the comb down to the 
base of the aperture -papilla, and not out along the actino-lateral 
spine. The aperture-papilla is represented by a small conical 
spinelet placed on the outer edge of the adambulacral plate and 
between the bases of the actino-lateral spines 5 it is covered with 
membrane, that of the ventral area being stretched over it, giving 
it the form of a small subtriangular or conical peak. 

Mouth-plates of moderate length, with widely expanded lateral 
flanges. Keel along the line of junction prominent, forming a 
well-developed peak aborally, hidden beneath the tissue of the 
ventral membrane, produced into a point adoraUy. On either 
side of this, and placed on the horizontal margin of the plates, 
are three mouth-spines, webbed together, about equal in size 
with the ambulacral spines, hut rather more robust, the inner- 
most spine on each plate longest, and the other two decreasing in 
series. Immediately behind the three mouth-spines stands a 
small secondary superfical mouth-spine, about the same size as, 
or smaller than, the innermost mouth-spine, with which it is con- 
nected by a continuation of the weh; the pseudo-comb being 
thus, bent:' upon itself at a sharp angle, gives a very striking cha- 
racter to the armature of the mouth-plates. The ambulacral 
spines that form the comb belonging to the first adamhulaeral 
.plate have their bases' arranged in, a semicircular curve, and the 
,' spines radiate at eqnal distances apart and are directed down-' 
wards and aclorally, the middle spine being longest. The spines 
are all webb.ed ,together : and a continuation: of the tissue, froni' 
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tlie outermost spine is attaclied to tlie prominent posterior or 
aboral portion of tlie median keel of tlie mouth-plates, and there 
coalesces with the weh of the corresponding comh of the neigh - 
hoiiring raj^ thus forming an elegant compound pair of fans that 
arch over the aboral peak of the plate. 

Actino-lateral spines rather short and robust, not extending, 
or only to the very slightest degree, beyond the margin. They 
are united by a fine semitransparent membrane, slightly indented 
between the tips, which also forms the aetinal floor of the test. 
Probably in this species there is no free extension of the lateral 
or marginal fringe, such as occurs in more shallow-water forms, 
but mifortimately the preservation of the specimens in this por- 
tion of their structure is imperfect. Por the same reason it is 
difficult to determine with accuracy the number of actino-lateral 
spines, but probably about 20 to 22 were present : 17+ may be 
counted in natural position.; the sixth from the mouth appears to 
have been the longest. 

Colour, in alcohol, brownish grey. 

Station 286. Lat. 33'^ 29' 'S., long. 133*= 22' W. Depth 
2335 fms. ; bottom temperature O^'S C. ; red clay. 

Marsipastee hirstjtus, n. sp. 

Marginal contour snbstellate, interradial angles well indented, 
the lesser radius being in the proportion of 60*2 per cent. ; 

13*5 millim., r=8*5 millim. Eadii broad at the base, bounded 
by line's ruiming direct from the arm-angle, with little if any 
curve or rounding. Dorsal area moderately eoBvex, radii slightly 
upturned; at tlie extremities. . , . , , 

Supradorsal'inembrane'- a" fine, 'irregular, and " somewhat ' spon- 
giose tissue continuous over the -whole area, through which' 'the- 
extremities of the spinelets'of ' the paxillm protrude freely. ■ Mo. 
definite membrane; no mnscular fibrous bands.' ' PaxillaB' with 
lQn.g robust . pedicels bearing 10 to 15 , fine, long,. ' a'eicular 
•spinelets ; , investing membrane of the crown merging into tie' 
general "Supra-dorsal tissue; the naked tips, of the, spinelets 
which pass through, the tissue 'giving the surface 'a ■ soiiieivhat 
hirsute ■ or prickly appearance. Bpiraeula comparatively large, 
very few in number, and very widely spaced. : O-scular aperture 
inconspicuous; valves -formed of spines similar to the .rest of Ihe 
paxill©, and with no' ,speciahzed external characteristics. ' 

Anibulacral furrows broad and -straight, not petaloid, ,- Sucker- 
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feet arranged in simple paii’S. Ambulacral spinelets , 5, forming 
transverse combs. The two innermost spines iiiucli smaller than 
the rest, and standing parallel with the furrow, rather in advance 
of, or ahoral to, the other three, which are disposed across the 
broad adanibul acral plate, articulated on more or less definite 
tubercles, and forming a series at right angles to the furrow. 
The middle spine is longest. The whole series webbed together 
with membrane deeply indented between the radiating spinelets, 
but not nearly so much as in Marsipaster s^inosissimus. 

Mouth-plates broad, having wide lateral expansions, and with 
an elevated ridge along their line of junction, developing a pro- 
minent peak aborally and a rounded point inward. The arma- 
ture consists of three long, robust mouth-spines placed on the 
horizontal margin o£ each plate, the innermost spine largest and 
longer than the ambulacral spinelets, the outermost less than 
half its size, and sometimes accompanied by an additional dimi- 
nuti ve spinelet. The inner spines stand well away from the adoral 
point of the united mouth-plates, which becomes in consequence 
rather conspicuous. Immediately behind or ab oral to the mouth- 
spines proper is a single superficial or secondary mouth-spine, 
smaller than the long mouth-spines. The three mouth-spines of 
each plate are webbed together by a semitransparent membrane 
deeply indented between - and the secondary spine is united to the 
innermost spine by a continuation of the web. The long, inner- 
most spines are directed towai-ds the centre of the mouth, where 
they almost meet, the other spines radiating slightly outward from 
this. The first, or "most adoral, comb-series forms a widely ex- 
panded semicircular fan, the 'web being continued and attached 
to the prominent aboral peak of the mouth-plates. 

Actino-lateral spines robust, but short j character of the fringe 
destroyed, probably more or less distinct along the rays ; spines 
not reaching to the margin in the interbrachial angle, but merged 
in the membrane of the ventral floor. The margins of the rays 
and disk are well rounded and regularly covered with the intra- 
paxilkr tissue continuous from the disk ; indeed the greater 
part of the ventrar portion of the interradial space is thus pro- 
vided.' ■■ ' . ■ 

Colour, in alcohol, brownish grey. 

Station '209. Lat. ' 33° 31' 8., long. 74° 43' W, 'Depth, 
3160 fms. ; bottom temperature 1°*1 C. ; grey mud, 
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Caetptbaster, n, gen. 

Form depressed, mai’ginal contour pentagonal, dorsal area plane, actinal 
area convex, Supradorsal membrane verj^ delicate, perfectly transparent, 

. No muscular fibrous bands. Spiracula present. No spicules. Paxillae 
with siiort robust spinelets (5 or 6 in tbe type species), usually flaring 
at tbe extremity, crown widely expanded, not protruding througli, or 
even elevating, the membrane, simply supporting it. Ambulacral spines 
forming transverse combs ; spinelets perpendicular in position, webbed 
together. Segmental apertures present. Aperture-papilla not free, open- 
ing laterally only. Mouth-plates with two or three pairs of superficial 
secondary spines. Mouth-spines proper 2, or occasionally 3. Actino- 
lateral spines merged in tbe actinai floor. No independent lateral fringe. 

This genus is established for tbe reception of a yery elegant 
little form which presents certain resemblances to Symenaster 
and certain to Fteraster, It resembles Symemsier in the ab- 
sence of a marginal fringe, and in the merging of the aetino- 
lateral spines in the aetinal floor, and resembles Fteraster in its 
transverse combs of ambulacral spines united by web4issue. It 
differs from both genera in its transparent supradorsal membrane 
devoid of mnscular fibrous bands, by the possession of three pairs 
of free secondary superficial mouth-spines, and by its true pen- 
tagonal form. 

Caetptbastee coa, n. sp. 

Marginal contour pentagonal, interradiai angles very slightly 
incurved. Minor radial proportion 68 per cent. ; i2=ll millim., 
A’=7’5 millim. Dorsal surface fl.at, or even somewhat concave in 
consequence of the rays being slightly curved upward; radial 
areas not specialized externally, the dorsal membrane forming a 
plane area . Wo marginal fringe. Actinai surface convex. 

Supradorsal. membrane extremely tbin and' perfectly hyaline, 
a clean specimen appearing to the eye , as, transparent .as,' glass. 
N’o muscular bands present, although a fibrillar structure, may be 
seen in the tissue under high magnification'. , Spiracula rather 
large, .numerous, and uniformly distributed. ' Paxillge with . long" 
pedicels, ' moderately delicate, evenly and equidistantly .placed, 
usually with" fi.ve .spinelets, which ■ are short in comparison with 
the pedicel, and rather ; delicate. A ' few of the ' spineiets' ' taper 
a li'fctle at their, extremity ; but^ usually they are slightly' flaring. 
The supradorsal membrane is ■ literally, supported, upon .' the tips 
of these spinelets.'. About nine. longitudinal rows' of ...paxillsa- 
crowns are 'discernible '.at the base, of 'a, ■ ray.' , 'The .oscular 
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orifice ' is small fiut very conspicuous, , in consequence of tlie 
well-developed bosses upon . wbicb .tbe valves are articulated, 
and wbicli are visible tlirougb tlie transparent iiieiiibraiie. 
The valves are very regular, and composed of IB or 14 spines— 
tbe outer one or two on either side being almost aborted and 
bidden in the general membrane by wbicb the whole series 
is webbed together, whilst the two innermost spines are longer 
than the others, which decrease gradually on either side and 
form a regular triangular fan, the base of which is articu- 
lated on the elongate boss or modified pedicel above mentioned. 
The bosses stand transverse and regularly central in the median 
line of each ray ; in consequence of their breadth the distance 
between two neighbouring bosses is very small, and is bridged 
over by two or three spinelets, whilst a few short spinelets 
spring from the surface of the boss, and in this manner mark 
out a pentagonal outline round the orifice. The valves when 
closed lie fiat over the opening, and do not form a pyramid. 

Ambulaeral furrows wide, lanceolate, scarcely petaloid. Am- 
bnlacral spines 4 (in a small specimen 3), of moderate length, 
rather robust at the base and sharply tapering, arranged at an 
angle of such great obliquity that, roughly speaking, the series 
may be described as transverse, although the innermost spine, 
which is somewhat smaller than the others, is usually more 
aboral than the rest of its series. The spines are not individually 
invested with membrane, but are webbed together into combs on 
at least the inner half of the ray. The web -tissue is extremely 
thin and very deeply indented between the spinelets ; indeed it 
is only possible to make it out by means of favourable illumi- 
nation. This character seems to he less general in some specimens 
than in others. 

The aperture-papilfe are small, short, and elongately oval, 
more or less squamous, but often developing a small thornlet 
from the surface. They are more or less hidden in membrane, 
and free only on the aboral side. 

Mouth- plates small, but. rather' elongate and prominent, as if 
compressed together laterally. Aboral extremity prominent. 
Adoral peak almost obliterated by the expansion of the lateral 
flanges. Each plate bears 3 superficial secondary spines (in a 
'■/small','. specimen 2), not longer . than' the, ambulaeral spines, but 
nearly twice as robust, thick at the base, and tapering to a fine 
^extremity. , They , are somewhat, bowed or geniculate , at. right 
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angles to the line of junction of the mouth-plates. The anterior 
pair are situated at a little distance from the adoral exlremity of 
the plates ; and the second pair, which are slightly larger and 
rather wider apart, stand midway between them and the ah oral 
extremity of the month-plates. Immediately above the anterior 
pair and placed on the innermost part of the lateral flanges, are a 
pai]’ of nioutli-spines (i. e. one on each plate), similar in every 
respect to the secondary spines just described, only slightly 
smaller and rather wider apart ; indeed^ in some specimens one 
is almost inclined to class them along with the secondary series. 
Midway on the horizontal margin of the flange is one small 
pointed mouth-spine ; and in a large specimen a second and 
rather larger spinelet occurs between this and the innermost 
mouth-spine, and nearer to the latter. 

Actino-lateral spines rather robust, well-spaced, tapering slightly 
at the tips, excepting those spines included witMn the inter- 
brachial angle, which are slightly thickened and do not meet 
their corresponding spines from the neighbouring ray in the 
median interradial line. There are 25 to 2? actino-lateral spines 
on each side of a furrow, the 7th or Sth from the mouth being 
longest ; after this they gradually diminish in size as they pro- 
ceed outward, maintaining, however, a fair length even at the 
extremity, where they are little shorter than the first (or adoral) 
spine of the series, thus forming a conspicnoiis little fringe round 
the extremity of the ray. The amhulacral furrow is extended 
vertically up the extreme tip of the ray, but is not exposed on 
the dorsal surface, being^ arched' over' .by; the terminal ;spmelets 
just described.' Immediately . inside . this ocular fringe :,, on the 
dorsal surface i,s a. little ridge, of 8 to 10 minute', conical spinelets 
or papillse, forming a semicircular collaret, at the ' extreme tip. ' ' 

The actinal membrane is as transparent as the dors,al membrane, 
the actino-lateral' spinelets forming the floor, of' thC' .test and pro- 
jecting .only .their pointed tips beyond the sh,arp 'margin, to which 
they impart a delicate serrate character. 

Colour, iu' alcohol, a light straw-colour, verging towards golden 
brown. ' ' ' ' 

Station 122. Lat." 9^^ 5'' 8. to 9°. 10' S. ; ,'long. B4PA& W. to' 
B4P 53' W. Depth 350, 120, 82, and, '400 .fins. ; mud. ' (Dnfor- 
tunately only ■ the station number ■ is ' ' indicated:. ..'On .the label 
accompanying these specimens';.' and .no record .is' given 'as to the 
particular dredging in' which they were' obtaine'd.),, " ■ , 
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Htmikasteb, Wyville Thomson. 

Spiopsis of Sneezes herein deserih)ei. 

k . ' One ambulaeral ispinelet. 
t Pasillffi- crowns forming raised areas of membrane.. . I 
Spiracula small, numerous, equidistantly spaced . . . j 
ft Paxillse-crowns not forming raised areas. 

1. Spiracula single, large, uniformly spaced 

2. Spiracula in groups of 6-10, small, irregularly 

distributed 


nobilis. 


formosus. 

pergamen- 

[taceus. 


sacculatus. 

echinulatus. 

carnosus. 

glauciis. 


mcanus^ 

infernaUs. 


B. Tw^o ambulacra! spinelets. 
t Muscular fibrous bands of dorsal membrane coherently 

reticulated. 

* Paxiilm-crowns forming definite areas, 

Spinelets not prominent. 

Paxiilm-crowns not forming definite areas. 

Spinelets very prominent. 

1 , Spinelets forming a raised keel over each radius. [ 

Spiracula large, single, distributed. j 

2. Spinelets not forming a raised keel. [ 

Spiracula microscopic, in groups of 10 or more, f 

tt Muscular fibrous bands of dorsal membrane simply 
intercrossing. 

* Kadial areas elevated in relief above the inter- 

brachial tissue. 

Paxillse with three spinelets. 

Eadial areas not elevated above the interbrachial 
tissue. 

Paxillse with more than three spinelets. 

1. Radii broad. Aperture-papillse simple. 

2. Radii attenuate. Aperture-papillm comb-like. . 

C. Three ambulacral spinelets. 

t Muscular fibrous bands close, subdiffused, coherently 
reticulated. 

* Paxiilae-crowns forming definite areas in relief. 

L Paxiilar elevations closely crowded. / . , 

Spiracula uniformly distributed, not in lines, j 
2. Paxiilar elevations widely spaced. [lines. 1 
Spiracula confined to interspaces, arranged in | ' 

** Paxillae- crowns not forming definite elevated areas. 

a. Ambulacral spines partially webbed. ammahis. 

Three paws of secondary mouth-spines. ( 

Amhiilacral spines not webbed. 

Two pairs of secondary mouth-spines. 

1. Meshes of dorsal membrane irregular and j 

not uniform. > latebrosus. 

Ambulacral spines unequal. j 

2. Meshes of dorsal membrane small and | 

uniform. i porosissmtm.' 

Ambulacral spines equal. | 

tt Muscular fibrous bauds fine, definite, widely spaced, 
simply intercrossing. 

* Dorsal membrane with granular bodies ..... . , . graniferus. 

Dorsal membrane devoid of granular bodies, 

flft. Ambulacral spines long and needle-shaped, , geometrimis. 
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Ambukcral spines short and compressed. 

1. Muscular fibres very numerous in dorsal’ i 

membrane. j 

Web of actinai fioor with cross muscular ypuUatus. 

fibres. I 

Longest actino-lateral spine 12tb. J 

2. Muscular fibres not very numerous in ] 

dorsal membrane. ( membramcem, 

Nomuseular fibres in web of actinai floor, r 
Longest aetino-lateral spine l/tli. j 

B. More than three ambulaeral spinelets. 

1. Ambulacra! spinelets 3-4. j 

Aperture-papilla 5-7-rayed, comb-like^ large. > . . coccimtus. 

1 pair of secondary mouth-spines. | 

2. Ambulacra! spinelets 3-5, | 

Aperture-papilla simple, small and dumpy. !"-••• prcecoquis. 

2 or 3 pairs of secondary mouth-spines. } 

HYMEisrASTEE TOEiLis, WymlU Thomson. 

Hymenaster nobilis^IFy??. Thoms. (1876), Jouni. Linu. Soe. ZooL voLxiii. 
p. 73, fig. 11 ; Voy. of ‘ Challenger, Atlantic, vol. ii. p. 238, fig. 48. 

Marginal contour pentagonal, interradial angles very slightly 
indented, the margin forming a continuous curve of small degree 
from tip to tip. Eadii not- produced, and tapering very slightly 
beyond the natural angle of a pentagon. The lesser radius is in 
the proportion of 71 per cent.; 20 = 138 millim., ;’=9S millim. 
General form much depressed, slightly elevated in the centre of 
the dorsal area. Eadial areas very conspicuously defined, the 
paxillar spinelets being exclusively confined to those areas, 
which consequently appear to stand at a higher level than the 
wide interhrachial areas, which are destitute of spinelets and 
covered with a thick fieshy membrane. Actinai surface flat, the 
margins of the furrows being rather tumid or convex. 

Supradorsal membrane comparatively thin over the radial areas,, 
and rather parchment-like in appearance. The paxill® usnaly hear' ::: 
three spines, wEich' are long, prominent, nnd 'amnged in trianpe.'; 
..Each spinelet raises the membrane into a, sharp nonicalelevatipti,,,,:, 
each, maintaininguts individuality, the subtriangular area in the" 
centre of the. paxillar crown remaining, however, .more or,' less ' 
elevated above, the general . level. The paxifl®. are arranged in 
regular longitudinal lines .along the rays, three on each side ..of,' 
the median line, which is left free. The spinelets.. that co.iiipos'e 
the erowms are likewise rem'arkahly uniform in disposition,', two 
standing aboralto the third, which is, .opposite to their , interspace i 
the base of the triangular crown-area .thus ^formed is consequently 
:at right angles to the' median line .of the ray,, and the apex, is 
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directed adorally. In tlie outermost row, lioweyer, on eacli side of 
a ray, tliis, arrangement is more or less modified in consequence 
of lateral compression of the pasillge-crowns — these being more 
compact and with the spinelets less regular in their disposition. 
The oscular orifice is large and very conspicuous, the valves 
composed of about a dozen moderately long, rather fine spinelets, 
all of wbicli are webbed together ; the valves expanding fan-like 
wben opened? and forming a prominent vertical wall to tlie ori- 
fice. The spiracula are small, very numerous, closely and equi- 
distantly placed, occupying the whole interspace between adjacent 
paxillar crowns. Yery remarkable elongated tracts or lines of 
spiracula and an accompanying wrinkled membrane extend from 
the paxiUiferous radial areas out upon the fiesby interbracliiai 
membrane, whicli has the appearance of being inlaid with them. 
These lines are slightly curved, nearly equal in length to the half 
of the radial area, placed regularly parallel with one another and 
directed at an angle inward in relation to the direction of the ray. 

Ambulacra! furrows broad, almost straiglit, very sliglitly peta- 
loid. Ambulacral suckers large and robust, arranged in simple 
pairs. Ambulacral spinelets, one to each, plate, rather short, 
invested with a wide membrane which extends beyond the tip as a 
saccular prolongation twice as long as the spinelet itself . Aper- 
ture-papillse large, fleshy, suhspatnlate or oval, occupying nearly 
the whole space between the bases of the actino-lateral spines. 

'Mouth-plates forming a broad rounded ridge at their line of 
junction, prominent aborally. Each plate bears one short secon- 
dary surface-spine with wide investing sacculiis, placed about 
midway on the plate, quite behind the mouth-spines, the pair 
being veiy widely separated. Mouth-spines 8, short, conical, 
placed on the margin of the lateral flange of the plate, with sac- 
cular investments. 

Actino-lateral spines. about 45 -f in number on each side of a 
fuiTOW, hidden in the thick fleshy tissue, which forms little chan- 
nels or. wrinkles, between each,' giving a fluted appearance to the 
interbrachial area on the underside of ' the Starfish , The longest 
spine's are little more; than the extreme breadth of the ambulacral 
furrow—a wide space, greater at the margin than the length of the 
:spineS' themselves, intervening in the interbrachial area ■ bet'ween 
their extremities and those of the spines of the neighbouring ray 
The..s.pines are directed slightly backward (i e. adorally in relation, 
to the direction of the ray) ; and the series of those spines whose 
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extremities terminate in tlie ray-margin diminisli very rapidly in 
lengtli. 

Colour in akoliol : Dorsal surface greyisli-wliitej tinged witli 
purple on the radial areas, the interradial areas and fringe being 
purplish grey. Actinal surface livid purple. Amhulacral suckers 
yellovrish grey. 

Station 158. Lat. 50"' 1' S., long. 123'^ 4l E. Depth 1800 fins. ; 
bottom temperature 0°’3 C. ; G-hUgerina-^ooze. 

Hyiiexxsteb foemoses, n. sp. 

Marginal contour suhpentagonal, iiiterhrachial angles very 
slightly indented, the lesser radius being in the proportion of 73'6 
per cent. ; 1^=19 milliin., r=l4 milliin. General form depressed, 
dorsal area rising sHglitly conoid in the centre. Eadial areas not 
specially defined, although to a certain extent indicated, the pa- 
pillse-spinelets being confined to the rays and not encroaching on 
the median interbraehiai portion of the membrane. Marginal 
fringe very narrow, faintly crenulated, tips of spines rounded and 
thickened. 

Supradorsal membrane semitransparent, with closely and 
regularly reticulated muscular fibrous bands, the bands (which are 
robust and massively coherent) forming definite meshes over the 
entire area. The disposition of the tendons is not in any definable 
relation to the spinelets. Each mesh is filled up with a fine 
transparent tissue, in the centre of which is a single large spira- 
culum, ' surrounded by a conspicuous white ring. ■ Consequent on 
.the number and regularity of .the meshes, the whole areals closely 
and uniformly covered with spiracnla. ■ ' 

The paxillse .are' few in- number .and bear 3 to 5 (or more) robust 
spinelets, which' -are well expanded and distributed pretty uni- 
formly -over -the. area, excepting the median' interbraehiai- 'B.pace.- 
The rounded tips of the. spinelets do- not protrude.,, but simply 
'elevate the dorsal membrane into little rounded tubercles, which 
rise- directly from the surface -like “wart-s, and, owin,g to their 
somewhat 'sparse' distribution, impart a very cliaraeteristic' 'ap- 
pearance to the dorsal area, of the '-Starfish. Over .the' median.', 
portion of the 'radii' and towards, their, extremities the tubercles 
are very much, smaller: in . size and 'are- more - closely 'placed. , ■ : A 
conspicuous subpenta.gonal ring, of tubercles surrounds the 'Centre- 
' of the disk, at the base of the. valves -of the, oscular orifice, "the 
spinelets of fifteen paxillse '.contributing ' .to its formation. 'The., 
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paxilla stand at the base of each valve, one forming the actual 
support of the valve, and the other two being placed external to 
this, one on either side. Usually two of the spinelets of each of 
the outer pairs of paxiUge radiate outwards and produce a very 
striking appearance on the dorsal area, as their whole outline and 
method of arrangement are perfectly discernible in consequence 
of the semitransparency of the membrane. Tbe oscular orifice is 
of moderate size, the valves being subreguiar and closely reticu- 
lated. 

The ambiilaeral furrows are narrow and more or less uniform 
in breadth, except at the extremity, where they taper rapidly, and 
near the aetinostome, where they are also constricted. There is 
only one amhulacral spinelet to each plate, which is comparatively 
long and cylindrical, and invested with membrane which develops 
a more or less extended sacculus at the extremity. Aperture- 
papillse elongate, not tapering, nearly uniform in breadth, rounded 
at the extremity, almost as long as the amhulacral spinelets, and 
presenting a robust appearance in consequence of the investing 
membrane. 

The moutli-plates are comparatively small, short, and incon- 
spicuous I and the small secondary surface-spine which stands on 
the median portion of each plate is moderately long and robust. 
The rest of the armature is indeterminable without damaging the 
specimen, in consequence of the extrusion of the stomach and 
other organs. 

Actino-lateral spines regular and delicate, the tivelfth from the 
mouth being longest. The spines preceding this one do not meet in 
the median interbrachial line, but are separated from those of the 
neighbouring ray by a uniform narrow space, across which mus- 
cular fibres pass from side to side, uniting the tips of the corre- 
.sponding spines on, either side. The tissue of the,, lateral web is 
thickened along .the margin, especially over the extremity of , each 
spine, to which it gives a rounded capitate appearance, the w'eb 
having the very faintest , trace of incurving between the spinelets. 
The thickening of the membrane just mentioned is much more 
pronounced in the arm-angle, where all indentation of the web is 
■obliterated and indications, are .pres.ent, of a„tendency to excrescent 
growth, A further faint line of thickening can be made out at 
the union of the dorsal and ventral tissues, which occurs just 
■witHnvthe^ margin, especially round the shaft of the spines. , ■ 
./■'Uoloiir^m.alcohol, greyish.white. 
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Station 158. Lat. 50^ 1' S., long. 123° 4' E. Beptii 1800 fins. ; 
bottom temperature 0^*3 C, ; Glohigerina-ooie. 

HXME^i'ASTEE PEROAilEiyrTAOEirS, n. Sp. 

Marginal contour stellato-pentagonal ; interradial angles mo- 
derately indented, althongli tbe actual angle is masked by an 
abnormal development of the actino-lateral spines, which meet 
there and form a peak, and an irregular excrescence of the web. 
The minor radial proportion is about 60*5 per cent. ; ^=66 niillim., 
^-=s=40 millim. approx. The radial areas are well defined from the 
lateral fringe, and taper rapidly at the extreme tip to a fine, 
slightly produced extremity, which is recurved. The “fringe ’’ is 
more or less irregular, owing to the thickening at the margin 
and abnormal growth, and is only slightly indented or festooned 
betTveen the spinelets, the tips of which are rounded and 
thickened, 

Supradorsal membrane thin, smooth and vellum-like. Paxillse 
comparatively few in number, bearing 5 to 8 spinelets, 'which are 
robust and widely expanded. Although these are in a certain 
sense regular in their distribution over the area, no definite pat- 
tern of arrangement is produced. The extremities of the spine- 
lets do not protrude through the membrane, but simply elevate it 
into small eminences ; and, owing to tbe thinness of the supra- 
dorsal membrane, the outlines of the spinelets which form each 
paxilla may be more or less clearly discerned. The radii are well 
defined; and no paxillse-spineiets occur in the immediate inter'' 
brachial portion of the lateral fringe, nor do any spinelets encroach 
upon a narrow clear space which runs down the median line of 
each radius. The fibrous bands - are very numerous and closely 
massed together ; indeed so great is their development that nearly 
all individuality of fascicular character is obliterated and they ; 
appear to form a compact muscular tissue. ■ In certain lines, how- 
ever,, along' the sides of the rays there seems to be a tendency- 
towards-, a -greater, and more' definite development of fibres in a 
lineal d,irection, -parallel with 'the median line of the ray, The- 
spiracula are very few in number, quite microscopic, and occur 
in little groups of 6 to 10 which are widely, and irregularly distrx-, 
buted. The oscular O'rifice is -large, the valves 'when closed forming 
a cone of small elevation; and. the spines which compose them'' 
are somewhat irregular , both ; .in number and , gradation in 'size, 
Lnm, 'JOUBST, — zoonoGT, ¥o-3:i...xyi. 15 ' 
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At tlie base of eacb valve is a rather close aggregation of paxill^- 
spinelets, whereby a more or less complete annulus is formed 
around the orifice ; and from each of the five groups in question 
proceed a number of spinelets, which radiate outward from the 
centre and constitute a conspicuous feature. 

Ambulacral furrows very wide, subpetaloid, tapering to a fine 
extremity, and constricted slightly near the actinostome. Ambu- 
lacral spines, only one to each plate, long, cylindrical, tapering to 
a fine point, and placed on a small process projecting into the 
furrow. Aperture-papilla elongate, covered with very -widely ex- 
panded membrane, imparting an acumino-spatulate form. 

The mouth-plates are long and thin, tbe pair having tlie ap- 
pearance of being pressed together laterally, projecting aborally 
in a prominent rounded heel, and sloping off somewhat plough- 
share-like towards the mouth. Two spinelets, similar to the 
general ambulacral series, only perhaps rather shorter, stand on 
the superficies of each plate, one on the sloping curve leading to 
the ad oral margin, and one ahoral to this and more outward in 
relation to the median suture-line of the plates. These spinelets 
appear greatly modified both in character and position from the 
usual robust se condary spinel et s of the genus. Tlie mouth-spines 
are repi-esented by two spinelets, similar in all respects to the 
ambulacral spines, only rather shorter, placed on the horizontal 
margin of each plate, and close up to the junction with the first 
adarobulacral' plate. 

Actino-lateral spines very long, the longest being about the 
15 th from the mouth. In the inner part of the ray they are 
comparatively delicate, when regard is had to the size of the spe- 
cimen— increasing, however, in robustness as they proceed along 
the ray, those near the angle and the succeeding ones being strong 
and thick. The spines reach quite up to the median line of tbe 
interbrachial area ; indeed in the outer half they pass beyond and 
overlap ; whilst the longest spines, which fall in the actual arm- 
angle, are much longer than the distaaee between the median 
interbrachial line and the margin of the furroiv. In consequence 
a prominent outward peak is produced in the place of the angle, 
the web being much contorted, and an abnormal growth not im- 

■ frequently taking' place, which produces an unsightly excrescence 

■ as' weld as an , irregular thickening of the tissue. 'The outer ex- 
tremities of the actmodateral spines are not pointed, but rounded ; 

'' and' the'/'trebTtissue is searce'W indented., Gwing.to the': abnGrm,al 
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growth both of spines and tissue in the interhracMal angle, and 
the tension produced thereby, the majority of the spines at the 
estremity of the ray are made to radiate inwards towards the 
angle, and the web appears considerably stretched. 

Colour, ill alcohol, yellowish grey. 

Station 325. Lat. 36® 44' S., long. 46® 16' W. Depth 2650 fins. ; 
bottom temperature *— 0°‘4 C. ; grey mud. 

Hymexastee sacctjlatys, n. sp. 

Marginal contour stellato-pentagonoid ; interradiai indentation 
small; rays usually recurved dorsal iy, making the dorsal area 
deeply concave, the ventral being convex. Minor radial pro- 
portion 66*6 per cent.; i2=42 millim., 'r==28 millim. Radii 
tapering somewhat sharply at the extremities ; marginal fringe 
distinct and well-developed. 

Supradorsal membrane thick and coriaceous in appearance. 
Papillae numerous, crowns with rarely more than 4 or 5 spine- 
lets, ivbich are prominently protrusive of the membrane, — that 
portion lying between the tips of each individual crown being 
thick, devoid of spiracula, and forming a slightly distended 
saccular area. Thick bands of tissue, with fibres, radiate between 
the crowns ; and the naiTow interspaces are occupied by numerous 
small spiracula, generally three or four, or even more, in line 
together, separated only by very fine, thin dissepiments. Oscular 
orifice large; valves 5 in number, regular, and forming, when 
closed, a compact exactly fitted pyramid, rising as a small cone 
in the centre of the concave dorsal area. The spinelets of the 
valves are of moderate length, thickly- webbed, and with numerous:' 
spiracula in the interspaces.'". 

Ambulacra! furrows .moderately wide, very uniform '-in, breadth, 
except towards the extremity, where they taper rapidly, and near 
the mouth, where they are 'also somewhat- constriete,d.' 'Ambu- 
lacral spines 2, of moderate length, but with a very long 's'ac- 
-culate investing membrane ; the pairs standing slightly oblique 
to the median 'line' of the ray. Aperture-papillse large, thickly 
invested, subspatulate, slightly constricted near the outer third. , 

Mouth-plates elongate, largely keele-d, prominent' aboralij, each 
plate bearing twO'', short, thick, dumpy secondary 'Surface-s pines--— 
one near the adoral 'extremity, and the -ot-he'r, of 'Similar 'size and 
character, standing behind this, “about' midway 'on the surface of 
the plate. Mouth-spines' 4,. small,, short, conical, on- .the" lateral 

", -15* ' 
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inargin of tlie plate, ranged serially abore and beliindtlie anterior 
pair of spines just mentioned, and interlockiug with the cor- 
responding spines of tbe neiglibonring month-angle. 

Actino-lateral spines namerous and very closely placed, tbe 
longest spine far out upon tbe ray, — a much greater number 
being included xritbin tbe disk-angle than usual. About 40 
spines stand on eacb side of a ra}^, tbe 20tb or 21st from tbe 
moutb being longest. Tbe spines witbin tbe disk are compara- 
tively short and uniform in length, and do not quite meet in tbe 
median interbracbial line ; muscular fibres, however, may 
frequently be seen underlying tbe outer tissue, passing from the 
tips of tbe lateral spines to tbe corresponding ones of tbe neigh- 
bouring ray. In tbe immediate arm-angle, however, tbe spines 
are longer than the space between tbe angle and tbe furrow; 
so that a considerable overlap takes place, and a consequent- 
puckering and deformity of the tissue ensues, wbicb appears to 
develop frequently into an unsightly excrescence. The spinelets 
succeeding to tbe long ones taper very rapidly in size towards 
tbe extremity of the ray. 

Colour, in alcohol, brownisb white or grey. 

Station 158. Lat. 50® 1' S., long. 123® 4' E. Depth 1800 
fms. ; bottom temperature 0® *3 C. ; GIobi^enna-oozQ, 

'HtMEKASTEB ECHIKirnA.THS, n.' sp. 

Marginal contour pentagonoid; in terradial angles moderately 
indented, tbe lesser radius being in tbe proportion of 72*7 per 
cent. ; JS == 22 iiiillim., r = 16 millim. Tbe radii are sharply tapered 
at tbe extremity, altbongli when seen from above tbe angles of 
tbe pentagon have tbe appearance of being well-rounded, in con- 
sequence of tbe outspreading and graceful curve of tbe marginal 
fringe ; this is nipped together laterally at the extreme tip, and 
a' slight upward' continuation of tbe furrow is',,produced thereby.' 
Eorm depressed, dorsal area slightly conoid, interradial spaces 
co'miderably sunken'.,, ' 

Siipradorsal membrane thick and opaque, with very robust 
broad muse,ular fibrous bands, closely but irregularly reticulated, 
tbe 'interspaces being small, usually oval, and eacb occupied by a 
single spiraculum., ■ Paxiilae rather widely spaced, tbe tips of 
the spinelets forming prominent little conical peaks or elevations 
of tbe, membrane, wbicb on certain parts of the area conform 
Ahein'selves, to a ,regular definite order of arrangement. A curved' 
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row or ridge of these spinelets stands on either side of the 
median line of a raj, forming a petaloid ' elevated area, wliick 
corresponds with the position of the underlying raj, and imparts 
a very characteristic facies to the species. A prominent circle 
surrounds the oscular orifice, marking out in a suhpentagonal 
outline the place of the attachment of the, valve-spines. The 
oscular valves are five in number, composed of rather short 
radiating spines, forming regular triangular fans, the web which 
unites them being reticulated in a similar manner to the rest of 
the dorsal membrane. The valves, when closed, form a prominent 
pyramidal peak in the centre of the disk. The reticulated dorsal 
membrane reaches close up to the margin of the lateral fringe. 

Ambulacra! furrows distinctly petaloid. Ambulacral spines 
2, rather short, placed side by side well up in the furrow, and 
forming a straight line parallel therewith. The sjsines of a pair 
radiate slightly ■ apart from one another in the plane of their 
position ; and each is covered with a thick semitransparent mem- 
brane, which is somewhat expanded opposite the outer third of 
the spine, imparting thereby an elongate subspatulate form, the 
adoral spine of a pair being more robustly so than its companion, 
Apertnre-papillm small and short, suboval in form on the inner 
portion of the ray, but becoming more elongate as they recede 
from the mouth. 

Mouth-plates small, with strongly developed ridge at the line 
of junction, and prominent peak aborally. Each plate bears two 
short, robust, conical secondary snrfaee-spines, one placed near 
the adoral extremity, and the other about midway along the ridge ; 
both spines are nearly equal in length, not longer thau the ambu- 
lacral spines, very wide at the base, and taper to a blunt extremity, 
faintly bowed outward,, and the tip approximated: to 'the' tip of 
the corresponding spine on the companion plate.,' Moutli-sp'ines 
B, small ,; two situated at the extreme outer portion of the lateral 
margin, one more inward. 

Actino-latexal spines about 24 on each side, 8th or '9th from 
the ■ mouth longest. , ' The spines anterior to , this are included 
within the disk, their, extremities reaching almost, but not quite, 
up to the' median' interbrachial ' line. , The succeeding' spinO'S 
diminish in length' gradually as they proceed outward, "and ' even 
towards the' extremity remain comparatively." long"'in 'comparison 
with those of the other members of the, genus.' The actino-lateral 
spines are very robust^ and' taper slig-htly to the. tip'S, which project 
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well "beyond tbe membrane, and give the appearance of a sbarply 
indented margin. The web of tbe actino-lateral spines, wliicb 
also forms tbe ventral floor, is made up of very tbickly packed, 
fine, delicate crossing fibres. 

Colour, in alcoliol, light brown above, pure white beneath , 

Station 286. Lat. 33° 29' S., long. 133° 22' W. Depth 2335 
fms. ; bottom temperature 0°‘8 0 . ; red clay. 

IIXMENASTEB, CAHKOSTJS, B. sp. 

Marginal contour snbstellate ; interradial angles well defined, 
the lesser radius in tbe proportion of 58*2 percent.; 22=103 
milllm., r= 60 inillim. Eadii tapering regularly to tbe extremity. 
Dorsal area slightly convex, rising somewhat conoid in tbe 
centre, radii rather roundly arched. Actinal area flat or convex. 
A narrow, thick, fleshy conspicuous fringe surrounds the entire 
margin. 

Supradorsal membrane tbick, flesby, opaque. Paxil]a3-spine- 
lets uniformly and closely distributed over tbe whole area, 
greatly protruding and covered with membrane, which gives 
them tbe appearance of broad-based, robust, conical tbornlets, 
about 3 to 4 millim. in height, springing from tbe general sur- 
face. They are very uniform in size; and no definite order of 
arrangement is perceptible, nor is it possible to distinguish tbe 
individual crowns to which the spinelets belong. A more or less 
bomogeneous muscular layer overspreads tbe whole area; and no 
specialized bands or fibres are superficially apparent. Tbe spiracula 
are quite microscopic, and confined to small round gi-oups, con- 
taining ten or more very closely crowded together, placed in the 
hollow’ interspaces between tbe spinelets, and the w^bole quite 
invisible to the naked eye. Oscular orifice large, with valves 
broad and squarely truncate at tbe extremity, ail webbedtogetber ; 
the prominent' tborn-like spinelets ■■above; mentioned inarking , out 
a circle at their bases of attacbment 24 millim. in diameter. 

Ambulacral furrow^s wide (S’5 roillim.), nearly uniform in 
breadth until near tbe extremity, where they gradually converge. 
Bueker-feet numerous and closely crowded, but maintaining the 
regular biserial arr'ang.eme'’iit. ' Ambulacral spinelets 2, long and 
■needle-shaped, placed! side by side in line with tbe margin of 
■"the furrow,,, or the'' very '■■slightest trace oblique. Tlie ,ado,rar 
.■,Bpinelet' is., somewhat tbe longest; and both are invested wnth an 
' extensive'' saccular membrane, ^ extending beyond tbe extremity, 
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often to a lengtli equal to that of tlie spinelet itself* Aper-- 
ture-papilke moderately large, elongate and suboyaL A flesbj 
tMckening or pad is developed on tbe surface tbat fits over tbe 
aperture, upon wliicb it closes like a valve. 

Tlie' moutli-plates are of moderate size, widely expanded 
laterally, the keel along the junction being well developed, 
prominent aborally, and with a rather produced peak adorally. 
Two secondary surface-spines on each plate — one near the adorai 
extremity, the other, shorter and more robust, midway on the 
plate and with wude-fiaring investment. It is a question whether 
the anterior pair ought not, from their position, to be ranked 
with the true month-spines. Mouth-spines proper 3 to 4 in 
numbei', aciciilar, and placed on the margin of the lateral 
flange. 

Actino-lateral spines closely placed, and entirely hidden in the 
thick fleshy membrane with which tbe ventral interbrachial areas 
are uniformly covered. 50 to 60 spinelets on each side of a ray. 

Colour, in alcohol — dorsal surface purplish grey, actinal surface 
pinkish purple. 

Station 295. Lat. 38^ 7' S., long. 94^ 4^ W. Depth 1500 
fms. ; bottom temperature 1°*4 C. ; red clay. 

Hxmexasteb glaucits, n. sp. 

Marginal contour stellato-pentagonal ; interradial angles well 
indented, forming a distinct angle, except in very large specimens, 
where the web has become somewhat overgrowm and abnormally 
thickened. Minor radial proportion from 68 to 76 per cent.; 
12= 46 iniilim. , r = 35 millim. . ' The rays taper, to a fine extremity 
and the' web is rather full on the" margins, and 'somewhat irregular 
in coiiseqnen.ce. ■ General form very depressed*"' On the: dorsal 
surface the radial areas are well marked ' out, distinct' from the 
fringe and interbrachial membrane, 'by a regular linear arrange- 
jnent of paxillm-spinelets, the radial areas- being elevated above 
the general 'surface. The pseudo-sides of the rays are short and 
p'erpen'dieular ; the, rays themselves having the appearance ,of 
standing in, relief abo.ve the superficies of the marginal and inter- 
brachial web, tapering to a flne.'point, and niaint,aimng their dis- 
tinetness up to the very , 'extremity.. ' The lateral web 'or fringe is' 
largely developed, and, be'ing rather full, is , in consequence 'Some- 
what irregular. ,' 

Supradorsal- membrane' with' very' numerous muscular 'fibresi, 
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whicli radiate from tlie tips of tlie spinelets and pass to those 
standing in close proximity around, the bands crossing at various 
angles, overlying and underlying one other, and forming an 
interlacing tissue rather than a truly reticulated structure, 
Spiracula moderately large, irregularly placed, and not numerous. 
Paxiilae with seldom more than three spinelets, which are usually 
aggregated cdose together, and especially so along the median 
line of the ray and at the extremity, forming a crown of small 
expansion. Towards the disk the spinelets are more widely 
spaced ; and the paxiilse, which form the pseudo- sides of the ray, 
are disposed in a perfectly straight line, no stragglers encroach- 
ing on the web or interhrachial area. 

Oscular aperture large and conspicuous ; valves regular and 
formed of comparatively few spinelets, seldom more than a 
dozen in each. The outer margin of the oscular ring is very 
strikingly marked out by short, prominently protruding, pointed 
spinelets, excentideally directed, very regularly disposed, and 
from the tips of wbieli the membrane hangs in graceful folds. 

Ambulacral furrows moderately broad, suhlanceolate in outline, 
fairly uniform in width, except near the mouth, where they are 
constricted, and along the enter fifth, where they taper rapidly 
up to the extremity. Ambulacral spinelets 2, short, acicuiar, 
pointed, covered with membrane forming a moderately developed 
terminal sacculus. In some specimens this appears to be much 
more developed in the adoral spine of the pair than in theaboral, 
which seems frequently to be smaller than the other. The 
aboral spine is also placed higher in the furrow than the adoral. 
Aperture-papillse large, and, with their investment, broadly lan- 
ceolate or acumino-spatulate in form. 

Mouth-plates short and rather broad ; ahoral prommence blunt 
and well-rounded. Each plate with two very short, robust, 
stumpy secondary surface-spines ; the adoral on& (which is placed 
forward on the plate) shorter even than, the mouth-spines proper, 
but miich more rohust. M proper 4 or 5 on each 

plate, rather long, fine, and nearly eqnai in length. 

Actino-lateral spines robust, well-spaced, the 14tli or 15th 
from the mouth being longest. E'one meet in the interbraehial 
median line, not even the longest, the space being filled in with 
fieshy membrane. ' 

Colour in alcohol— -dirty white in large specimens, greenish 
grey in those of smaller size, , 
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Station 235. Lat. S4P T JST., long. 138° 0' E. Deptli 505 fms. ; 
bottom temperature 3°*3 C. i mud. 

Hymekasteb yicabius, b. sp. 

Marginal contour subpentagonal ; interradial angles well in- 
dentedj the lesser radius being in the proportion of 69*2 per cent. ; 
^=39 naillim., r=27 miliim. The lateral fringe is more or less 
distinct ; and its margin forms a line that curves outwards after 
passing the middle of the ray, adding greatly to the appearance 
of its breadth ; the margin then suddenly contracts and empha- 
sizes the rapid tapering of the ray at the extremity. 

Supradorsal membrane tbin and papyraceous in appearance. 
Muscular fibres numerous and irregular, rather thick, closely 
placed, radiating from the tips of each spinelet to those around, 
and thus forming an interlacing web with moderately large 
meshes of rhomboid or quadrate form. The interspaces are filled 
in with transparent membrane, punctured in the centre by a spi- 
raculum ; these are moderately large, well-spaced, and uniformly 
though irregularly distributed over tbe dorsal area. Paxills© 
numerous, — carry 4, 5, or 6 spinelets, which are rather short, 
pointed — their tips elevating the membrane into small pointed 
papillse, which are very evenly spaced over the dorsal area and 
appear to rise sharply from the surface, whilst their small size 
and comparative closeness of position give an easily recognizable 
character to the Starfish. 

Ambulacra! areas moderately broad, lanceolate in outline, 
tapering rather rapidly before they reach the extremity, twhich is 
in consequence somewhat produced. Ambiilacral spines two, 
rather short, cylindrical and pointed, covered' with 'an /extensive 
investing membrane, which forms an elongate sacculus at the tip, 
and also adds greatly to tlie apparent robustness of the spinelets'. 
Aperture-papillse large, acuniino-spatulate, wide and rotund at 
the base, often contracting vapidly to a point' at the free extre-" 
mity, or simply rounded. 

Mouth-plates , small, elongate, narrow, keeled, prominent ab- 
oraliy, each bearing, two short robust secondai’y surface-spines, ' 
one near the adoral extremity, and 'the other .placed more aboraliy, 
near the middle of the plate. , The horizontal margins' of the 
plate which fall into the actinostome are expanded into a , rather 
wide flange, upon the edge of which .are. situated ,'4 or 5 short 
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cylindrical montK-spines, slightly cur?ed, rounded at the tips hut 
not tapering. 

Actiiio -lateral spines delicate, those included within the disk 
being short and not reaching up to the median interradial line, 
but leaving a rather wide space. The longest spine is about the 
fifteenth from the month ; bnt even these do not meet in the 
arm-angle, where a considerable amount of thickening and de- 
formity of the membrane occurs. The tips of the spiuelets are 
rather tapering, and not thickened or nobbed. Margin of the 
web slightly thickened, not indented or festooned. 

Colour in alcohol, white, tinged with yellow where the mem- 
brane is thickened in the arm-angles. Sucker-feet yellow. 

Station 300. Lat, 33^ 42' S., long. 7S° 18' W. Depth 1375 fms. ; 
bottom temperature P'5 0. ; Glohi^ermci-ooze. 

HtME 27ASTEB IHEEE27ALTS, n. sp. 

Marginal contour substellate ; interradial angles well indented 
and somewhat angular, tlie lesser radius being in the proportion 
of 43 per cent.; iB=28 millim., r=12 millim. approximately. 
Hadii broad at the base, but greatly attenuated outwardly. 
General form depressed. 

Supradorsal membrane very thin. Paxillse having long pe- 
dicels, with 8 to 10 elongate delicate spinelets. Mnscular fibres 
extremely fine and thread-like, rather numerous, radiating from 
the tips, which are more oi' less prominent, suggesting the cha- 
racter of the same structure in SC.pulIatus, the fibres, however, 
being much more delicate and less numerous, Spiuelets forming 
the valves of the oscular orifice rather robust. 

Ambiilacral furrows narrow. Ambulacral spines 2, long and 
needle-shaped, placed slightly oblique to the line of the furrow. 
Innermost aperture-papillsB very large and comb-formed, com- 
posed of a number of radiating shafts. Adambulacral plates 
elongate. ' ' ■ " ' ' 

Mouth-plates with prominent and rather angular keel along line 
of juncture, and bearing two short and moderately robust super- 
ficial secondary mouth-spines, the anterior pair close to the adoral 
margin. Several (three or more) mouth-spines on the margin of 
■■ fhe lateral expansions. 

Actino -lateral spines short, robust, and placed wide apart, 
the 0th or 7tb from the mouth being longest. Character 
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along tlie free portion of tbe ray indeterminable, Actiiial mem- 
brane with niiineroTis fine miiscnlar fibres. 

Unfortniiately this delicate specimen has been so shattered 
and distorted that its present state of preservation will not admit 
of a satisfactory description. This difficulty of study is the more 
to be regretted as the form is., one of the deepest-dwelling Asterids' 
obtained during the Expedition. The characters above enumerated 
are sufficient^ however, to indicate that the species under notice 
is clearly distinct from any other in the group. The attenuation 
of the rays, the number and delicacy of the paxillce-spinelets, and 
the characters of the actinal surface readily distinguish the form. 
On these grounds I have deemed it advisable to establish the 
species, although loth to do so on such imperfect material. 

Station 244 ' Eat, 35° 22' JS^., long. 169° 53' E. Depth 2900 
fms. ; bottom temperature 1°'2 C. ;■ red clay. 

Htmej^astee cj:lattjs, n. 'sp. 

Marginal contour stellato-pentagonoid ; inter radial angles sharply 
indented, the lesser radius being in the proportion of 63*3 per cent. ; 
i?=30 miliim., r=19 millim. The dorsal area is concave, the 
radii being curved upward and their extremities recurved and 
quite turned over ; actinal area very convex. The radial areas 
are well marked out, the lateral margins converging gradually to 
the tip, which is not attenuated or produced. A secondary mem- 
brane extending beyond the actino-laterai spines forms a conspi- 
.cuous fleshy fringe. 

Supradorsal 'membrane rather, .thick. ''Paxiliss with' 4'Ao 5' 
spinelets, forming regular erown-s, ■which ■ elevate , the meHibraii.e 
into rhomboid or pentagonal: areas, raised in. relief as it -were,. and 
closely placed, the margins of the tabulae being, more or less in- 
curved, and the interspaces between 'deep^ and' ' furrow-like. ' 
.Muscular fibres closely interwoven,. bands ili-defi.ned, 'and meshes 
irregular ; spiracula small, and frequently two or more together—, 
this .structure being uniform over elevated areas and interspaces 
alike. Tips of the paxillge-spinelets only . slightly protuberant ; 
the reliei-areaS' wffiich fall in the margin of the ray are s.maller, 
more compressed, and somewhat modified in form from the .others,. ' 
About 7 longitudinal rows of .elevated areas or tabul®., maj' be 
counted at the base, of a, ray. 

'Oscular orifice small, circumference at, the base of tlie valve'S' 
pentagonal, 9*25 miliim. in diameter, and marked o'ut" by 8,pmelefcs. 
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Valyes o, very regularly triangular, apices sharply pointed, all 
webbed together, the whole forming a regular pyramid when 
closed. The two innermost spines of each valve stand somewhat 
apart, and the membrane is rather deeply drawn in between, pro- 
ducing a well-defined furrow along the median line. The projecting 
tips of spinelets are prominent at the sides of the valves. At the 
base of each valve are two large elevated areas, formed by paxilise- 
crowns of 6-8 spinelets, and thus nearly twice the size of the other 
elevated tahiilsB upon tbe dorsal surface : they are subpentagonal 
in shape; and the ten form a conspicuous and well-defined circlet 
round the oscular pyramid. 

Amhulacral furrows rather wide, straight, uniform in breadth, 
except at the extremity, where they rapidly converge. Ambu- 
lacral spines 3, very short, cylindrical, slightly tapering, covered 
with membrane, placed in line oblique to tbe furrow. Apertnre- 
papillse large and subcircular, with its investing membrane some“ 
what Japanese fan-shaped. The calcareous portion of the papilla 
is very flaring in habit, sometimes appearing as if made up of a 
comb of radiating spinelets. 

Mouth-plates small, short but broad, with widely-expanded 
lateral flanges, broadly rounded in front, keel along line of junc- 
tion feebly developed, aboral extremity only slightly prominent. 
Two secondary surface-spines borne on slight tubercles, one near 
the adoral extremity, and tbe other near the middle of the plate. 
These spines are short, comparatively small, broad at base, and 
taper slightly at the tip— the adoral pair being rather the smaller, 
and not much larger than the ambulacra! spines. Mouth-spines 
3, similar in size and form to the ambulacral spines, arranged 
on the lateral margin of the plate and away from the adoral peak 
, of the keel... 

Actino-lateral spines widely spaced, the difference in the length 
being comparatively small along the inner two thirds of the ray. 
About 27/sprnes ' on each./side.of a-ray, the, 6th or 7th from the 
mouth slightly .longest. '.None, of -the spines meet in the inter- 
brachial median line, but are widely separate ; they are covered 
with a thick fleshy tissue, which is slightly turned over the tips 
of those spinelets that fall beyond the arm-angle, and is then ex- 
tended in the form of a fleshy supplementary web or fringe, 
which is very conspicuous in the arm-angle, and extends up to 
■within a short distance of the extremity of the ray, gradually 
diminishing in breadth as it proceeds outwards. ■ The, margin of 
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tliiS' supplementary fringe is thickened, and fnrnislied with a 
powerful niiiscnlar hand. 

Colour,' in alcohol, a rather livid piuk; amhnlacral fiin’ows and' 
sucker-feet a yellowish white. 

Station 158. Lat. 50° 1' S., long. 123° 4' E. Depth 1800 fms. ; 
hottom temperature 0°'3 C. ; Gldhigerina~oozQ, 

Hxmexastee ceucieee, n, sp. 

Marginal contour snbpentagonal j interradial angles very slightly 
indented, the lesser radius being in the proportion of 66*6 per cent. 

JB = 51 millim., r = 34roiilim. Eadii tapering to a fine extremity, 
which is somewdiat attenuated and produced. Marginal fringe 
comparatively insignificant as seen from above, and narrowing 
rapidly towards the extremity of the rays. Eorni depressed, more 
convex on the actinal than on the abactinal surface. 

Supradorsai membrane rather thin, muscular fibres numerous, 
thick, and radiating regularly from the tips of the spinelets- 
Paxill^ numerous, though somewhat widely spaced, bearing a 
crowni of four or sometimes five spinelets, which usually elevate 
the membrane into slightly raised, Maltese-cross-shaped areas. 
The spinelets are sharply prominent ; and the fibres for a short 
distance around the tip are merged together and form a homo- 
geneous '*cap;” the caps of each of the spinelets of a crown 
coalesce, and thus produce the suhcruciform or rhomboid eleva- 
tions above mentioned. The paxillse are well spaced, and are 
arranged, in longitudinal lines along the rays. 'N’o spiraeula occur 
on the raised areas ; but in the intermediate: spaces they are, very 
numerous and closely placed, the intervals between the thick 
.radiating hands ' being . very narrow, '.and occupied' by a great 
number of small spiracnia placed close together' in, line, 4 t'o" 8, 
or even more in each, and separated . from one another by only 
the finest' dissepiment. The numerous spiraeula and the isolated 
unpunctured cruciform, areas give a striking character to thev 
dorsal 'surface. The oscular orifice is large, the ' valve's ■ all webbed." 
together, and the spinelets quite hidden in membrane, the whole 
of which' is uniibriuly punctured with a. great number of small 
spiraeula, not qui.te so closely placed' as those on the 'disk, and 
not arranged in lines. 

Ambulacral furrows .rather widely petaloid, rapidly 'constricted 
.at the extremity. Ambulacral spinc'S three, short, 'nearly uniform 
in length, pointed, and covered with a. membrane expanded' into 
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a lanceolate sbapej but with no terminal saccular prolongation. 
Each series of spines is placed diagonally upon its plate, or oblique 
to the line of the farrow. Apert ure-papil las large and broadly 
siibspatulate or even subrhomboicl, expanded somewhat obliquely, 
the pedicel seeming to be attached rather on one side. 

Mouth-plates rather broad, prominent aborally, having 5 or 6 
short mouth-spines attached to the lateral aliform extensions, and 
directed horizontally. Two short, robust, suhconical secondary 
mouth-spines are borne on the superficies of each plate — one near 
the adoral extremity, and the other, which is thickest, placed mid- 
way between this spine and the aboral extremity of the mouth- 
plate. 

Actino-lateral spines long and well spaced, about 40 on each 
side of a farrow, the 11th or 12th from the mouth being longest. 
The spines wdthin the disk do not quite meet in the median inter- 
radial line ; and those along the outer third of the ray diminish in 
length very rapidly ; they are, however, rather irregular in their 
length throughout, which gives a ragged appearance to the fringe. 
The spines are pointed at their extremity ; and the web is very 
slightly indented between. 

Colour, in alcohol, yellowish grey. 

Station 158, Lat. 50*^ T S., long. 12S°4'E. Depth 1800 fms. j 
bottom temperature 0*^*3 C. ; 

, HyMIKASTEE AKOMALIIS, n. sp. 

Marginal contour stellato-pentagonal ; interradial angles wide 
and rather sharply and angularly indented, the lesser radius being 
in the proportion of 68-65 per cent. ; -5=15 millim., r=9-5 
millim. approximately. Radii suhtriangular in outiine, and 
tapering to a fine extremity. Eorm very depressed,: only slightly 
'.elevated in the centre' of 'the dish., ■ Marginal'fringe^'q^ 

' Bpicuous when seen from ahove.'.'.' 

, Supradorsal;', membrane- ' wi'th uniformly thick fibrous bands 
'''' closely reticulated, -the network -exhibiting a certain incipient re- 
gularity -of co-nstruction. The meshes or interspaces are large and 
' ' -equidistant; and a more or less distinct grouping round centres' 

- is ' d'istinguishable, where the fibres become massed together—, 
' the,se thickened portions corresponding usually with the , tips ' of 
'the spinelets, upon which they form , a cap. Six' to eight' bands 
us.ually radiate from these centres ; and if the plan just indicated 
were regularly carried, out, an .arrangement of -more or less dis- 
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tinctlj hexagonal compound meshes, divided by fibres radiating 
from their centre, would be produced — one primary mesh around 
each spinelet, and secondary meshes within this, formed by each 
of the radiating fibres. This disposition of reticulation, how- 
ever, is by no means regular, as numerous supplementary meshes 
and centres occur. The meshes are usually circular, oval, or sub- 
triangular in outline, and are filled in with a fine semitransparent 
membrane, punctured in the centre with a minute spiraciilum, 
wdiich is surrounded by an opaque whitish ring. The dorsal 
membrane and its system of reticulated fibres extends almost up 
to the extreme edge of the lateral fringe. The tips of the paxilia- 
spiiielets produce slight, uniform, rounded elevations of the mem- 
brane, distributed over the w’bole dorsal area, to which they give 
a papillose or coarsely granulate appearance when seen by the 
naked eye. Oscular orifice small, the circumference at the base 
of the valves being circular and well marked out. The spines of 
the valves are webbed together by an investing membrane, with 
reticulated fibres, into five regular, triangular fans, the margins 
slightly overlapping, and, when shut down, completely closing the 
oscular orifice. 

Anibulacral furrows lanceolate, scarcely, if at all, expanded in 
the middle, and gradually tapering to the extremity. Ambulacral 
spinelets 3, short, and placed obliquely — the two outermost stand- 
ing almost at right angles to the furrow^, the innermost, which is 
slightly smaller, being placed rather in advance of, or aboral to, 
these latter. The spines are, invested with an e,xten.si?e ' trans- 
parent membrane ; and frequently two, oir even all. the three,, 'are 
webbed together. When single, ■ the . coyering gives them . a broadly 
lanceolate shape. , The aperture-papillse are very small and elon-' 
gately oval in form. 

Mouth-plates small, the pair forming a prominent though nar- 
row ridge. Each plate carries three very robust, blunt, secon- 
dary s.uperficial spinelets placed in .line along either ■ side of the 
keel, the 'anterior 'pair near to the 'adoral extremity, and the pos- 
terior, .pair near the aboral extremity of the mouth-plate. ■ ' They 
differ' slightly iu'. 'size, the adoral -being smallest and the aboral 
'largest. On the, h-oriz-ontal marg-in of each/plate are two mouth- 
spines, the innermost pair immediately above the anterior 'se- 
conda'ry spinelets, of ■ which ' series they' seem- io form -the con- 
tinuation, being directed'' downwards and centrip.etally. The 
aboral pair of secondary spinelets, are .directed centrifugalij. , .The 



230 


MU. W. PEECT SLAEEK Olil THE 


second, or outer, montli- spine is very mncli smaller, and placed 
aivay from tlie inner mouth-spine, somewhat isolately on tlie 
margin of the plate, and is directed horizontally. 

Actio o-lateral spines about 21 on each side (of fairly large ones 
only 18), the 6th from the mouth being longest; this and all the 
spines preceding it join close up in the median interradial line 
with the corresponding spine of the neighbouring ray, whilst the 
succeeding spines diminish by i^egular steps. Spines tapering 
and .pointed. Membrane made up of very fine fibres ; margin 
very slightly festooned between the tips of the spines. 

Colour, in alcohol, white; amhulacral furrows and sucker-feet 
yellowish brown. 

Station 335. Lat. 32° 24' S., long. 13° 5' W. Depth 1425 fms, ; 
bottom temperature 2°‘3 C. ; GIohigerina-oozQ, Also off coast of 
Portugal ; label marked ^ Station I.-VII.’ 

HyMEHA-STEE liATEBEOSXJS, n. sp. 

Marginal contour substellate ; interradial angles sharply in- 
dented, the lesser radius being in the proportion of 63*6 per 
cent.; i2=22 millim., r=14 millim. Arm-angle acute; rays 
broad and subtriangular, with their margins gracefully curved 
outward. General form depressed ; dorsal surface over the radii 
more or less hombous ; radial areas not specially defined. Dorsal 
membrane continuous up to the margin; lateral fringe narrow, 
regular, and sharply indented. 

Supradorsal membrane fine and semitransparent. Paxillse- 
Bpinelets uniformly distributed over the entire area, but present- 
ing no definite order of arrangement. PaxilliB with few spinelets, 
4 to 5 being the general number. Muscular fibres numerous and 
closely, though rather coarsely and irregularly, reticulated (inter- 
crossed). Interspaces filled in with a delicate semitransparent 
meinbrane, punctured with spiracula, usually one to a mesh, and 
consequently rather widely spaced. Oscular orifice compara- 
tively small, the valves lying almost level with the surface of the 
dorsal membrane. 

Ambuiacral furrows moderately broad, and siihpetaloid in out- 
line, tapering gradually to the extremity along the outer third of 
the ray, and slightly constricted towards the actinostome. Amhu- 
laeral spines 3 in number, short, cylindrical, rapidly tapering to 
' a . fine point, , and covered with . thin membrane. Each series ' is :■ 
placed high in the furrow, and very oblique to the median line of 
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the ray ; the ahoral spinelet is much smaller than the other two, 
of 'Which the adoral is slightly the longest. Apertiire-papiil© 
small and oval or subcircular in ' form, sometimes expanded late- 
rally to such an extent that the breadth is greater than the 
length. 

Mouth-plates comparatively small and short ; keel prominent, 
having a rhomboid outline when seen from above, and inclined 
upwards into the mouih-cavity, with rather widelj’expanded lateral 
flanges, straight and square in front. Each plate bears two robust 
secondary spines, one on the middle of its surface, standing in 
the lateral angle of the rhomb, and another, comparatively smaller 
and thinner, placed near the adoral extremity. Mouth-spines 
proper are re|)resented by three small tapering spinelets placed 
on the lateral margin of each plate. 

Aetino-lateral spines robust and of moderate length, the ‘7th 
to 9th from the mouth being longest. The spines of two adjacent 
rays do not quite meet in the median interradiai line, a little 
narrow channel or wrinkle of the membrane being maintained 
between their tips. The spines diminish regularly in length after 
the angle is passed, until they become microscopic at the end of the 
ray ; they are pointed at their outward extremity; and tbe web 
being well indented between gives a serrate appearance to the 
margin. 

Station 157. Lat. 53® 55 fS., long. 108"^ SS' E. Depth 1950 
fms.; diatom-ooze. 

Hxmenasteb' roEOSissiMirs, n. sp. 

Marginal contour subpentagonal; interradiai angle scarcely in- 
dented, forming simply a 'slight curve .inward. The: lesser radius- 
is in the proportion , of 75'‘5 per cent.,; i2=45 millim., r='34i' 
millim. The radii do not taper beyond the extent of a. true 
pentagon, and are slightly rounded at the extremity," which is' 
somewhat feebly upturned. 

■Supradorsal membrane very uniformly reticulated ; the mu,seular 
fibres so closely and. regularly, placed that 'their radiation from the' 
spinelet-tips as centres' is scarcely apparent; meshes very small 
and regularly spaced, each with one smaE spiraculum. Faxillas- 
spinelets 3, 4, or' 5 in number,- evenly spaced, Tounded at the tips,, 
very ' slightly prominent, and . producing a ' uniformly papillate 
appearance on the dorsal area, no general p.attem.. of "arrangement 
. being discernible. The crown,^- of a great number ■ of , .the paxiil©' 
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form a more or less distinctly visible Maltese cross, in consequence 
of two promineiit fibres joining the tips of tbe opposite spinelets* 
Oscular orifice moderately large ; circumference at tbe base of 
tbe valves very clearly marked out by prominent spinelets. Valves 
triangular, 5 in number, forming a regular pyramid ; tbe whole 
series webbed together with a membrane closely punctured with 
spiraciila like tbe rest of tbe dorsal area, and with 2 or 3 promi- 
nent spinelets projecting along tbe sides of each valve. 

Anibulacral furrows rather wide, subpetaloid, or gracefully 
lanceolate. Ambulacral spines 3, short, delicate, slightly tapering, 
nearly equal in length, covered thinly with membrane, but with 
no saccular extension present. Each series placed slightly ob- 
lique to the median line of the ray. Aperture-pajnllaa large and 
squarely oval, with a thick plump saeculus, and attached close up 
to the outer extremity of the diagonal series of ambulacral 
spinelets.. 

Mouth-plates very elongate and remarkably narrow, the pair 
together forming a prominent, elevated, rounded ridge, tapering 
and roundly pointed at either extremity. Near the adoral extre- 
mity of each plate stands a single, rather large spine, subconical, 
becoming attenuated towards the extremity, but not pointed. 
These spines are directed horizontally over the peristome, the pair 
in each mouth-angle diverging slightly apart from one another 
and' away, from,the^ median line of- the mouth-plates; these -are 
the, anterior pair of secondary mouth-spines, placed imusiially 
.forward. Erom the superficies of each mouth -plate, and about one 
third from the inner or adoral extremity, rises a second, robust, 
subconical, and moderately long spinelet, dhected downwards and 
slightly inwards. Both these pairs of secondary superficial spine- 
lets are about equal in length to the ambulacral spinelets, but are 
more robust, the aboral being stouter but -, rather , shorter than 
, the companion pair. ■ Mouth-spines 4 or 5, short, subcylindcical, 
thickened at their bases, placed on the , margin of the plates, and 
directed horizontally. These spines are much smaller and shorter 
than the second-ary superficial spines above noted, and are attached 
to' a' wide lateral extension or fiangO' of the mouth-plate. 

Actino-lateral spines long and rather widely spaced, the longest 
■'about , midway out on the ray (the eleventh ' from the, mouth);; 

- about'. 40 in all. , The spines within, the disk come nearly. up 'to 
the median interradial line, but do not meet. The' spines whose 
"■.firee,-, extremities -'fall in the marginal fringe diminish graduailj 
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and witt regularity up to the extremily, the few last maintainingj 
howererj a nearly uniform lengthy which gives a rounded appear- 
ance to the fringe at the ray-tips. The actino -lateral spines are 
finely pointed at their extremities ; and the web-membrane is 
moderately indented between them. The marginal fringe is per- 
fectly even and regular, forming a conspicuous marginal border 
when seen from the upper suface, although the reticulated dorsal 
membrane is continued close up to the margin. 

Colour, in alcohol, greyish white. 

Station 800. Lat. 88° 42' S., long. 78° 18' 'W. Depth 1875 
fins. ; bottom temperature 1°*5 0 . ; GloUgerina-ooz^, 

HTMEIfASTEE Gl-EA2fIEEEirS, B. Sp. 

Marginal contour almost pentagonal, the interradial angles 
being very slightly incurved. The radii are more or less attenu- 
ated or produced at the extremity, which is upturned ; and their 
effect on the contour is consequently mconspiciious. Minor radial 
proportion about 69-78 per cent. ; iS = 80 millim., r=22 millim. 
Eadial areas not specially defined externally from the rest of the 
dorsal surface. Lateral fringe or web thickened at the margin 
and little conspicuous. 

Supradorsal membrane delicate. Paxillse-spinelets delicate, 
with fine sharp extremities protruding well through the dorsal 
menihrane, evenly distributed over the area/but presenting no 
definite pattern of arrangement. The fibrous bands are rather 
thill but clearly defined, comparatively few in number, well 
isolated, and radiate not only to' those spinelets which form the 
immediate circle, but some also pass through the interspaces and 
reach to the spinelets' beyond. . In this manner a more' or less 
irregular and very open network is produced, in 'which, however, 
a tendency to an interpenetrant hexagonal pattern is diseernible', 
as. the general plan, here and there — ^the whole being overlain hj 
a very, delicate .semitransparent membrane, in wMch a number of' 
small, round, closely-placed granule-like bodies occur. The spira- 
cula. are 'small' and' sporadically plaee.d, very frequently two' or 
even three' together in a mes,h; but the groups are w^ell isolated, 
and the apertures by no means numero,us. Oscular' orifice large, 
.with 5 regular valves fitting 'evenly together, each with' about a 
dozen spines, the two innermost being longest, and, the others 
diminishing regularly and gradually, the articulatory , base being 
prominent. 


16 * 
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Ambiilacral faiTows narrow, much constricted towards the 
actinostome and at the extremity of dhe ray. Amhulacral spines 
3, acieiilar, unequal in length, rather short, placed in line parallel 
to the median line of the furrow, excepting towards the extre- 
mity, where the series become rather oblique. The aboral spine 
is almost aborted, and the middle one less than the adoral spine of 
the trio ; this latter is invested with a widely expanded sacculus, 
ivliich mahes the spine appear many times thicker than its com- 
panion and nearly twice as long, the large sacculus usually taking 
a pointed or snblanceolate form, whilst the small investment of 
the aborted aboral spine is generally rounded and somewhat 
•knobbed. The aperture-papilla is remarkably large, elongately 
oval, and with its membrane acumino-spatiilate in shape, much 
broader than the sacculated amhulacral spinelets, and often nearly 
as long. 

Mouth-plates short and comparatively broad, with widely ex- 
panded lateral flanges. Ko prominent keel at the line of junc- 
tion, which is flatly rounded. Two robustly clothed, rather short, 
obtuse secondary surface-spines on each plate, one near the 
adoral edge, the other near the middle of the plate, both main- 
taining a wide space between their corresponding spines on the 
adjoining plate. About four mouth-spines proper on the hori- 
zontal margin of each plate, moderately long, very wide at the 
base, and sharply' tapering ; the external one sometimes redii- 
plified. 

Aetino -lateral spines delicate, well spaced, the longest about 
15th fx*om the mouth ; none meet in the mteiradial line, but are 
widely separate even at the angle ; the spines vary hut little in 
length up to this point, but diminish very raj)idly beyond. 

Colour, in alcohol, white. 

Station 146. Lat. 46'=^ 46' S., long.. 45^ 31' E. Depth 1375 
fins. ; bottom temperature 1^'B C. j GloUgerina-ooze* 

SxMEHASTEE GEOMETEICUS, n. sp. 
y. Marginal, contour substellate-; interradial angles well rounded, 
the lesser radius ' being in the proportion of 52'3 per cent. ; i^=42 
millini., 22' miliim.,,, approximately. " Eadii greatly attenuated 
'and taperiiig,,with' the fringe almost, if not, quite, aborted towards' 
the extremities. ■ Dorsal surface uniformly, flat; under surface 
prominently convex. . 

Supradorsal membrane thin and semitransparent, supported 
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hy extremely delicate tliread-like fibres^ which form a regular 
pattern' upon the disk. Usually six- fibres proceed from the tip 
of each paiilla-spineletj and pass to the tips of the neighbouring 
spinelets ; and as these are all equidistant, it' follows that a series 
of regular interpenetrant hexagons is produced. The fibres are 
all of uniform length, and do not cross over or under one another 
as in pidlafus. The spaces marked out or bounded by the 
fibres form regular triangular mesbes, and enclose several small 
spiracula, generally 3 to 5. Sometimes the fibres are doubled, 
and the tips of the spinelets protrude prominently. 

The valves of the oscular orifice are not cons|)ieuoiis, the general 
tissue of the dorsal area Just described seeming to be continued 
up to the extremities of the valves, whilst their bases of attach- 
ment, which are usually well marked out by spinelets on promi- 
nent bosses, are undistinguishable in the present example. 

Ambulacral furrows rather narrow, not petaloid. AmbulU'Cral 
spines 3, long and needle-shaped, placed in line parallel -with the 
' median line of the ray ; the adoral spine longer than the breadth 
of the furrow. 

Aperture-papillae of moderate size, subqiiadrate or rather elon- 
gate in shape, when invested with membrane. 

Mouth-plates short, with wide lateral flanges ; the keel along 
the line of junction very prominent aborallj. Mouth-spines 5 to 
6 on each plate, moderately long and subacicnlate, the middle one 
longest ; the innermost one ought perhaps to be ranked as a 
secondary or superficial mouth-spine, although similar in form 
and serial in position with, 'the true mo.uth-spines. • Midway on 
the superficies of the plate-'.and well -away, from, the "median keel 
is a longer and slightly more, robust "secondary '.spinelet,. : similar 
in character to the rest of the -armature. , ' ' 

Actino-lateral spines very wide apart,"probably not" inpre than,',' 
20 -on a side, although the rays are so long, the "4'th oivfifeh from,:'' 
the' mouth being longest ; these and, the preceding spines, which 
'are included,, within the disk, all converge to wards, the, intemdial 
angle, instead , of -,,n-mning parallel, to one another ,as in nearly ail ^ 
the specks of ',this "genus. ■ 

■■ Station 28-6, Lat. 33°"29',,S.,loBg. "133° 2211T.. -Depth 2335 
fms. ; bottom temperature. O'^'S C. ; red "day. . , ■ ■ 

Hxmexastbb PXiniiATtrs,n.' sp. 

Marginal contour more decidedly, stellate -than' pentagonoid. 
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THe ittterradial angles appear toliaYe beeniYeliTounded, with tlie 
lesser radius probably in the proportion of about 57 per cent. ; 
12=35 millim.j r=5abont 20 ; bnt the specimen is nn fortunately 
so mneb damaged in each of the arm-angles that it is iinpossibla 
to give the smaller dimension exactly. Badii well produced, fine 
and tapering at tie extremities. Dorsaliy the centre of the disk is 
elevated into a sharp conoid, and the radii are prominently arched. 

Supradorsal membrane very delicate. Spinelets of the paxillm 
prominently projecting, very delicate, and tapering towards tlieir 
extremity, distributed regularly at uniform intervals apart over 
the whole dorsal area. Numerous very fine thread-like fibrous 
bands pass between the tips of the spinelets, crossing over and 
under one another, but not merging or forming a coherent reti- 
culated structure. The fibres are not tightly stretched between 
the tips of the spinelets, but slope downward at a high angle, like 
slackened ropes round a tent-pole ; in consequence of this and 
of their great prominence, the spinelets appear to superficial exa- 
mination to stand like ■weU-spaced conical prickles upon the dorsal 
area. The oscular orifice is of moderate size, the outer margin 
(from which the valves take their rise) being marked off by pro- 
minent sharp spinelets into a pentagon, 9*5 millim. in diameter, 
the angles opposite to the radii. The valves are very regularly 
subtriangular, composed of 10 to 12 radiating spines, and when 
closed form a pyramidal peak in the centre of the disk. 

Ambulacral furrows narrow and deeply sunken, constricted 
near the mouth, widest about the outer third, and then sharply 
tapering to the extremity. Ambulacra! spinelets 3, short, stout, 
tapering, compressed, placed in line oblique to the direction 
of the furrow and also to the horizontal plane of the ray. The 
amhulacral spines are quite hidden in the furrow, not webbed 
■ together, but probably invested with a. rather long membrane.' 
Aperture-papilim large and squarely oval. 

, Mouth-plates , somewhat broad, short, almost perpendicular in 
- ■ position' ; ' keel flattened. Bach plate bears two short thick secon- 
dary superficial spinelets, the aboral one most robust. One 
; mouth-spine', stands above the innermost secondary; and another, 
■„ laucli smaller, is placed isolately on, the horizontal lateral .margin 
: of the "plate.' ■ , , 

. ' ■ , , Actino-lateral spines 27 + , perhaps about 30, robust at the extre- 
mity of attachment, but very delicate and taperin outward, not 
meeting iu the interradium. 
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Colour, in alcotol, dark purple ; the fibrous bands on the dorsal 
surface being white, giving a very elegant effect. The suckers 
very dark purple, almost black, with white tips. 

Station 218. Lat. 2° 33' S., long. 144° 4' E. Depth 1070' 
fms. ; bottom temperature 2°T C, ; Glohigerma-^mzQ. 

Hymenastee membeanaoeus, Wyville Thomson^ 

Hymenaster membranaceus^ Wy^. Thoms. (lS77)j> Foy. of ^ Challenger y 
Atlantic^ vol. i. p. 108. 

Marginal contour snbpentagonal ; interradial angles wide and 
flat, the lesser radius in the proportion of 62 per cent, or less ; M= 
35 millim. approximately, r=22 millim. Eadii very narrow, and 
tapering on their outer portions. Dorsal area almost flat, actinal 
slightly convex, but deeply incurved along the median interbra- 
cHal lines. 

Supradorsal membrane thin and transparent, with a great num- 
ber of fine museiilar fibrous bands extended between the tips of the 
paxillse-spineiets, passing from one to each of these in the vicinity 
and crossing one another in all directions, but without merging 
or forming a reticulated tissue in the true sense of the word.,. 
Tissue semitransparent, with a few isolated spiracula here and 
there. The tips of the spinelets produce slight prominences 
but there is no massing of the tissue or the fibres upon their 
extremities, which are consequently quite sharp and little con- 
spicuous. Oscular orifice veiy large, the outer or basal circum- 
ference measuring 12 '5 millim. in diameter. Each valve is' com- 
posed of at least ten radiating spines, their bases ^ of articulation 
forming a prominent , semicircular boss in each radius. , ; 

Ambulaeral ' furrows ■ narrow 'and deep, ■ scarcely.' petaloid 
although, much narrower near the mouth and rapidly, tapering 
at the extremity ; adambulacral plates high , Ainbulac:ral opines 
3, very short, stout, slightly tapering and ,, slightly, eompre,ssed, 
placed high in the furrow, and each series standing in line 
slightly oblique to the' median line, of the ray, '.and , oblique' also 
to' 'the.' horizontal plane of , the furrow, the innermoBt 'spine being 
highe'stnp in. the furrow and most aboral ' 'Kot webbed.' ' „Aper- 
ture-papilhe 'very large, covered with' widely expanded membrane, 
giving them a squarely oval or .subquadrate ''Shape,'often wi'th a 
slight peak. 

Mouth-plates rather . small, sloping upward into, the, ., mo'iith, 
aboral extremity tilted .dow'nw^ard, prominent keel along the',','line 
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of junction^ internal peak rounded and Terj little produced. 
Eacli moiitli-plate carries two secondary superficial spines — one 
sliortj dumpy, obtuse, compressed, standing on the surface of the 
plate at about one third the distance from the adoral extremity, 
and directed somewhat outwards and away from the mouth ; the 
other, rather longer but much less robust, placed quite at the 
adoral extremity and rather geniculated sideways ; in fact this 
spinelet might almost be ranked as a mouth-spine proper, except 
that it stands at a slightly lower level, more on the plate itself. 
On the horizontal margin of the plate, and situated on the widely 
expanded lateral flange, are 4i to 5 small compressed mouth- 
spines, very imicli smaller than those just described, and similar 
to the ambulacral spines, only smaller in size. 

The actino-lateral spines, although long, do not meet in the 
interradiiim ; indeed the dorsal and ventral membranes coalesce, 
apparently normally, in the outer portion of the median inter- 
radial line, thereby forming a partition in the interbrachial cham- 
ber. The spines which come near the interbrachial margin are 
much thickened and knobbed at their extremity ; indeed all of 
them are more or less so except the most outward of all. There 
are about 32 to 86 actino-lateral spines, the 15th to 17th from 
the mouth being longest j beyond this they diminish very rapidly 
in size, 

, , ..'Colour,. ill alcohol, white. 

Station' I. Lat. 4F 67 ' IST., long. 9° 42' W. Depth 1125 fms. ; 
■&ISi^erim--ooze. 


HtMEKASTEE COCCIKATtJS, n. sp. 

Marginal contour stellato-pentagonoid, interradial angle well 
rounded; radii tapering to a fine point, with lateral margins 
almost straight. Minor radial proportion 66 ‘ 6 . per cent, ; 18 

millim., ?'==10 .millim. Eorm very depressed, slightly convex and 
rising in the centre. definite marginal fringe. 

. ' 'Siipradorsal membrane very, fine ; muscular fibres thin, filiform 
.■and 'Well, defined, forming a rather wide and irregular reticulation, 
vresembling to. a large degree the venation. of certain leaves more 
than the characteristic' intercrossing of fibres . radiating , from.. 

' neighb.ouring spinelets. which is,- generally noticeable througho.ut' 
.the genus. This .peculiarity, arises from the frequent bifurcations,' 
bendings, and sudden terminations to which the fibres are sub- 
ject, and which, together' with 'the presence of small' , secondary 
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fibres^ modify tlie normal arrangement of radiation from tip to tip, 
wliicli isj after all, the principle of tbe disposition of tliis structure 
eren in the species under notice. The meshes are filled in with 
an almost hyaline tissue, punctured with two, three, or even more 
small spiracula, each surrounded with a definite white ring. The 
spinelets of the paxilla are not numerous, and are but slightly^ 
protuberant, the tips being covered with a little cap of membrane 
which gives them rather a knobby appearance. The oscular ori- 
fice is moderately large, its outer circumference at the base of the 
valves being well defined by a pentagonal outline formed of thick- 
ened or fibrous tissue. The five valves are regular and triangular, 
with about 8 spines in each; and the whole series are w^ebbed 
together and form a very slightly elevated pyramid when 
closed. 

Ambulacra! furrows wide and open, very slightly petaloid 
opposite the commencement of the outer third, and rather rapidly 
constricted towards the tip. Ambulacra! spines 4 (but often 
towards the extremity only 3), short, delicate, acicular, and 
W'ell spaced. Three stand on the margin of tbe plate parallel to 
the furrow, the aboral smallest, the adoral nearly twice as long. 
The fourth spine — eq_ual in length to the last named, or even 
longer — is placed close to it, but on the outer side and away from 
the furrow. These two spines are present throughout the ray, 
and maintain ' this position. The three ' marginal spines usually 
stretch, ..horizontally . over the furrow ; but the fo.urth , spine , is 
almost perpendicular, frequently radiating at: an • angle' away 
(outward) from ,, the furrow. . The. spines are' covered with an' 
investing membrane, which in the. -three marginal spines is ex- 
panded towards the tip and. gives them a.claviform appearance,, 
the most adoral one of the three heing, .more robust, than the 
others; in the .fourth or outward -spine the mvestment is even, 
more' developed, and the covered spine presents' a somewhat more 
lanceolate shape than those just referred to.. The aperture-papilla 
.are, very singular in form, and, consist of a ,comb of about ..5 .to -7.' 
radiating spinelets which, -spring from a common, base,, the central 
spinelet being straight and .'much .longer thamthe others, which 
are curved, the two outer ones forming together' a" regul'ar: . semi- 
circular sp.aii, and' the rest 'radiating within ' this.' curve, at ,„gra- 
dually lessening angles of divergence from the 'central' spinelet. 
The investing membrane. by which the papilk'.is covered owes its 
form in a great measure to this' 'skeleton'. ' "It is' 'o.vate or. oblate 
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basally, witli an elongate acicular prominence' in its outward 
prolongation. I^ear tlie extremity of tKe ray tliis central shaft 
of the papilla is greatly lengthened, being little shorter than the 
lateral spines. 

Month-plates short but extraordinarily broad, the lateral flanges 
being developed to an abnormal extent. The keel at the junction 
is feebly represented, only flatly rounded, slightly prominent 
aborally, adoral peak well developed. One moderately robust, 
short, conical spinelet, very wide at the base, sharply pointed, and 
covered with membrane, is placed near to the adoral extremity of 
each plate and rather above the actual mai^gin. ISfo other secon- 
dary surface-spine present. Mouth-spines 3, about equal in 
size to the ambulaeral spines, placed on the extreme outer portion 
of the margin of the lateral flange j and sometimes the outer one 
is doubled. 

Actino-lateral spines delicate and well spaced, 16 on each side 
of a ray, the third or the fourth from the mouth usually the 
longest, the rest gradually diminishing in size as they approach 
the extremity of the ray. 

Colour, in alcohol— dorsal surface white with the faintest shade 
of pink, actinal surface scarlet, the suckers white. 

Station 146. Lat. 46® 46' S., long. 45® 31' E. Depth IBfS fms. ; 
bottom temperature 1®*5 0. ; 

Hymehasteb EBiECOQtris, n. sp. 

Marginal contour siibpentagonal, interradiai angles very feebly 
incurved, the radii slightly attenuated at their extremity. Minor 
radial proportion 65 per cent. ; i2=10 millim., f= 6*5 miHim. 
The dorsal surface forms a uniform convex curve of low elevation, 
the membrane arching over from margin to margin, and the radial 
areas being in no way specially defined externally. No lateral 
fringe. Actinal surface flat. 

Supradorsal membrane very fine and semitransparent. Mus- 
cular tissue very feebly developed, no definite series of fibrous 
bands being present, although under considerable magnification 
the existence of' aggregated fibres maybe discerned. Spiraeula' 
comparatively large, numerous and equally distributed, with con- 
spicuous white ring. Paxillselarge, robust, closely placed, usually 
with five (sometimes six or'' seven) spinelets^ which are thick and 
widely expanded from the pedicel.' The spinelets do not "taper at 
their extremities, but expand somewhat and are flaring, elevating 
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the membrane very slightly. The paxillse are clearly Tisible 
through the transparent membrane j and about nine longitudinal 
rows may be counted across the base of the ray. The oscular 
orifice is sniaHj with the spines of the valves long and slightly 
tapering, 

Ambnlacral farrows narrow, lanceolate, maintaining a nearly 
uniform breadth tiH near the extremity. Ambnlacral spines 3 to 
5 in nniiiber, rather long, delicate and aeicniar, arranged on the 
adainbnlacral plate in a seinicirenlar curve when the larger num- 
ber are present — three usually being on the margin of the farrow, 
and the two adoral ones standing successively more outward 
(away from the furrow) on the plate. These two obliquely placed 
spineiets maintain their position throughout the ray ; and any 
diminution which takes place in the number towards the extre- 
mity is manifest in the marginal or ahorallj placed members of 
the series. The most aboral spine is rather shorter than the 
others, which are nearly uniform in length ; and each of them is 
invested with a very thin membrane, and no sacculus is produced. 
The first adambulacral plates (nearest the mouth) bear only two 
spines ; and these sometimes are webbed together. 

The aperture-papillse are small and dumpy, the calcareous, por- 
tion being little more than twice (or at most three times) as long 
as broad ; and very frequently this is bulged out somewhat at the 
side. The papilla is not free .as ■ usual, in this genus, but is 
elotbed with the general tissue of the actinal area, the aboral 
latei^al margin alone being free and forming the actual Hp of the 
segmental aperture as in Fteraster ; ' the papilla fits close up to 
the spine, aboral to it, and slants rather obliquely in consequence. 

The mouth-plates are - small, short, narrow, both plates elevated 
prominently rather than forming a true keel, at .the -junction y 
aboral extremity gently rounded, not prominent. Each plateh.ears 
two large, robust, conical secondary superficial spineiets, .longer 
than tbe plates themselves, tapering to a fine point, and. their b.ases 
o-ecupying ^ nearly the whole of the length of the short plate. 
These spines stand perpendicular to- , the superficies, the aboral 
pair radiating rather wider' apart and- more outward than the 
adoral pair. Mouth-spines 2 (or 3 ?), delicate, - pointed, rather 
wide apart, and placed' on the lateral margin of the plates opening 
into the peristomial circle. 

Actino-lateral spines comparatively robust ' and well spaced, 
16 to 17 on each side of a - ray, the, fifth ■ from - the ' mouth being 
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longest; they are slightly tapered at their extremity, and just 
protrude beyond the margin, which is feebly festooned between. 

Colour, in alcohol, greyish white, nearly transparent. 

Station 146. Lat. 46^ 46' S., long. 45° 31' E. Depth 1375 
fms. ; bottom temperature 1°*5 C. ; Gloligemia^oozQ. 

Station 147. Lat. 46° 16' S., long. 48° 27' E. Depth 1600 
fms. ; bottom temperature 0°‘8 0. ; Globigerina-ooze, 

In a specimen from Station 147 four seems to be the normal 
number of ambiilacral spinel ets, the adoral one being relatively 
smaller, and the transverse tendency of the series upon the plate 
being even more marked than in the specimen from which this 
description is taken. In this specimen (from Station 147) an 
additional pair of superficial secondary mouth-spines is present, 
making three pairs, and the innermost pair of mouth-spines 
proper are nearly as large as the adoral pair of secondaries, 

Behthasteb, n. gen. 

Form depressed, marginal contour stellato-pentagonoid, dorsal area 
convex, actinal area plane. Supradorsal canopy rudimentary. No mus- 
cular fibrous bands. No spiracula. Nidamental cavity more or less aborted. 
Paxill^e with subfascieular crowns ; spinelets trilaminate, of extraordinary 
length, delicacy, and number, protruding the greater portion of their length 
naked beyond the supradorsal membrane. Paxillse probably devoid of 
investing membrane. Papulae simple globular sessile sacs, comparatively 
large. Special dorso-lateral plates at the extremity of the rays. Ossicles 
of the dorsal surface cruciform, greatly attenuated ; the whole calcareous 
framework being reduced to a minimum. Ambulacra! spinelets one or two, 
long, needle-shaped, independent, not united by membrane- ilperture- 
papillm more or less modified. (?) Segmental apertures aborted. Mouth- 
plates of the Hpmenaster type. Two pairs of secondary mouth-spines, 
robust, clavate, thorny, probably without saccular membrane. Mouth- 
spines proper 2 or 3, the innermost resembling the anterior pair of 
secondaries, only rather smaller, the others pointed. Aetino-lateral spines 
' merged in the actinal '.fioor, ■ . . 

The superficial aspect of this genus recalls, to a certain extent, 
that of Xorefhmster, from which, however, it is siructuraliy 
'/widely separate. " „The rudimentary supradorsal iiiombrane and' 
the long fasciculated naked paxiilar spinelets, protruding far 
beyond the membrane, readily characterize the genus from 
Ilymenaster ; wdiilst the simple, independent ambulacral spines, 
not forming combs and not webbed, at once distinguish it from 
the only other form'to'.wdiich it can h'O compared; 
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BeJS^THASTEB TTYTIXLE-THOMSOm, B. Sp. 

Marginal contour snbstellate ; rays broad at base, and tapering 
to a very fine extremity ; interradial angle well indefitedj, not 
rounded; tbe lesser radius in the proportion of 50 per cent.; 

= 18 iiiiliini = 9 millim , General body-profile niiicli depresscl, 
slightly elevated in tlie centre of the disk. 

The dorsal aspect is very remarkable, recalling at fir?t' sight 
the appearance of KoretJirmter, This resemblance, boweverj, is 
merely illusory, and arises from the presence of prominent tiifts 
of long spinelets that project &ee beyond the dorsal inembrane. 
The pedicels of the paxillae are comparatively short, reduced almost 
to tubercles on the outer part of the rays, bearing about 8 to 10 
spinelets, which are of great length and expand very slightly apart 
from one another. Paxillm standing on cruciform ossiculsp the 
prolongations of which are very long and thin, and the central 
portion where they cross little, if at all, widened, 

Supradorsal membrane represented by a loose irregular spougi- 
form tissue, which fills up the paxillae -crowns near their bases, and 
extends over the whole dorsal area. This spongy mass is not 
uniform in thickness or density, and nowhere forms a definite 
membrane. The paxiilm-spinelets protrude a great portion of 
their length through this tissue, and have the appearance of being 
entangled amongst it — a conventional definition of their character 
expressing more than any rigid' description of this part of the 
structure. No muscular fibrous bands, and no spiracula present. 
The spinelets are transparent and vitreous in appearance, regii- 
larty trilaminate (which may be distinctly seen in ■ every' broken 
section), and taper to a fine sharp point. No trace apparent of 
any true membranous envelope to the paxill©. The spinelefcs on 
the disk are much ' longer and more , robust than elsewhere, 
attaining their greatest size in the neighbourhood of the centre,' 
O'seular orifice rather indistinct, margined by five somewtat irr©-' 
gular tufts of spinelets, longer and more robust than any of the 
others. 'No, definite or regular valves .appear to be forniei*. Ifi 
is doubtful to what extent the dermal chamber is developed;' but 
probably its character ■ is greatly modified, : the speeime'n imder 
notice leads to the , inference that it is almost aborted .in the 
present instance. , 

At the extremity of the . rays there is on either .side an elon- 
gate dorso-marginal plate, 'eq_ual in length ho ■ about ^ 'or S 
segments of the ray, becoming thicker at the aboral end am't 
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developing more or leas of a knob. These expansions join at the 
estreioity of the ray, and form an arch over the termination of 
the anibulacral furrow, the knobs bearing several prominent spine- 
lets stouter than any of those in the vicinity. 

Ambnlacral furrows broad and rather petaloid. Sucker-feet 
arranged in simple pairs. Adamhulacral plates very narrow and 
spaced widely apart, the margin of the fui’row being simply a 
narrow ridge. Ambnlacral spines normally two, placed trans- 
versely and very slightly oblique ; but frequently only one is 
present. They are long, thickened at the base, tapering to the 
point ; and when two are present, the outer one is often much 
larger than its companion. INTo trace of any investing mem- 
brane. Squamous plates are present on the outer margin of the 
adamhulacral plates, which doubtless are the representatives of the 
aperture-papillge. They seem to be more or less aborted func- 
tionally ill the specimen under notice, and are apparently anky- 
losed, at any rate on the inner half of the ray, to the general body- 
skeleton j they are large, and broadly oval or subspatulate in shape. 

The mouth-plates resemble in character those of Kpmmster. 
Median keel along suture very prominent adorally and sharply 
rounded. Two short, robust, curved, slightly clavate, and rather 
thorny spinelets stand on either side of the keel near the middle 
of the plates. Owing to the bad state of preservation of this 
specimen, the rest of the armature is unfortunately undistin- 
guishable., 

Actino-lateral spines 15 to 20, or perhaps rather more; com- 
paratively short, delicate, and widely spaced ; the longest about 
foui’th from the mouth, and rather shorter than the breadth of 
the ambnlacral furrow, measured from the base of this spine to 
the base of its correspondent on the opposite side. Tlie actino- 
lateral spines do not diminish very rapidly in length as they 
approach the extremity. A fibrillar tissue of very loose construc- 
tion forms the weh uniting the spines, and at the same time con- 
' ■ etitutes' the 'actinal floor’ of the test, beyond the margin of 
which the spines project considerably. In places where the acti- 
'' ' nal Aveh has, been removed in.' the interradial space, no :papillm are; 
to be seen for supporting the pseudo-supradorsal membrane 
from' the,, sides of the rays, the,' cavity appearing to be very feebly ■ 
developed "there. . 

," , ' ' ,' Station 244., Lat. 35° ■'22^' 'N., ■ long, 169^' 53^" E, '.'Depth 
2900 fms. ; bottom temperature 1°‘2 0. ; red clay. 
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Benthastee penictllatijs, .n. sp. 

Marginal contour stellato-pentagonoid ; interradial angles mode- 
rately indented and 'vvell rounded. Minor radial proportion 65*2 
per cent.; i2=ll’5 millim., j'=7*5 millini. The radii taper 
gradualijj and their extremities are somewhat upturned. 

Supradorsal membrane exceedingly delicate and rudimentarjy 
appearing little more than a thin mncous film over the inter- 
brachial areas, becoming, however, rather spongiform over the 
rays. Pedicels of the paxillse very thin and delicate, bearing a 
crown of extremely long, thin, needle-lifce spines seTen or eight 
times the length of the pedicel ; about 20 spinelets in a crown on 
tbe disk, and about half that number, or less, towards the extre» 
mity of the rays. The spinelets are of the most delicate descrip- 
tion, vitreous in appearance, trilaminate, the transverse section 
representing three cylindrical rods placed together, instead of 
three fiattened laminse as in the' previous species. The spinelets 
are widened at their proximal extremity into a condyloid articu- 
tory base, all fitting close together, each moulded to the form of 
its fellows, the whole forming a compact basement to the crown. 
The spinelets constituting a crown expand very slightly apart, 
and protrude the greater portion of their length free and naked 
through the supradorsal membrane. 

The cruciform ossicles of the dorsal surface upon which the 
paxilte are borne are very delicate, the prolongations being 
attenuated in a remarkable degree, here and there almost aborted, 
and the central portion of the ossicle manifesting a tendency to 
become' rotund and squamiform . ■ This ■ modification is so far. car- 
ried out, that in the centre of the disk the whole, of the dorsal 
surface that can be, seen under, the. oscular orifice is simply covered 
with subcircular imbedded scales. 

The oscular orifice is very large. The valv,es (or, .their repre- 
sentatives) ■ consist of a compressed paxilla-crown ' composed , of 
rather more robust spinelets than the rest. ■ , The pedicels ,of tliese 
mo,dified paxiHas are very much -enlarged, compressed ' later, alj, 
and expanded at the top, upon vrhich the spinelets are articulated 
in a more or less' regular double row, tbe pedicels standing in 
the median radial line. Powerful' .muscular bands run. between 
the bases of the pedicels of the valves and form ,a regiil,ar pentagon, 
near the centre of which' .the .periproctal' .aperture 'is " situate, 
.Close to the periproct and .less' than its, own breadth .away is 
the remarkably small, round,' insignificant, ' 'madreporiforin ,'body. 
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Tlie papiilas are simple round sacs, as broad as long^ and im- 
mensely large in proportion to tbe pedicels by wliicb they stand. 

Borso-marginal plates are present at the extremity of the ray^ 
and form a terminal arch or ocular guard ; but they are not lialf 
the length of the similar pieces in the preceding species. 

Ambulacral furrows wide, not petaloid ; margins of the furrow 
very narrow. Ambnlacral spines 2 or 3, placed very obliquely, 
the inner or aboral spine the smallest; whilst the outermost 
spine is probably the representative of the aperture-papilla, 
of which it occupies tlie place, although it differs in no way 
from the other two spinelets ; sometimes a small additional 
spinelet is present. The spines are long, delicate, and needle- 
shaped ; and there are traces of a fine investing membrane. 

The mouth-plates are of the Ejymemster type, and present a 
prominent peak aborally, sloping adorally, and little promi- 
nent in front. Each plate bears two, long, clavate, thorny, 
somewhat curved secondary surface-spines, nearly equidistant 
from one another and from the extremities, and rather wide away 
from the keel or median suture, the posterior spinelets being 
longest. Two month-spines proper are situated on the horizontal 
margirL of each plate, the innermost one being slightly smaller 
than the anterior secondary (surface) spine, which it resembles 
exactly both in form and character ; whilst the outer spinelet is 
very much smaller, and slightly tapering and smooth, instead of 
„ being 'clavate and thorny. 

Actino-lateral spines delicate, rather widely spaced, about 15 
on either side of a furrow, the 4th or 5th from the mouth being 
longest. The spines diminish slowly in size as they proceed out- 
ward, and maintain a fair length even at the extremity of the ray. 
The actinal membrane is perfectly transparent, and composed of 
very fine and widely spaced fibres, reticulated atber rectangu- 
larly. 1^0 marginal fringe , is ' formed and the actinal tissue 
appears to pass over the margin continuous with the dorsal tissue. 

; The. .actino-lateral spines': project considerably beyond the margin, 
and are' naked. ' 

Colour, in alcohol, greyish white, 

" ■ „ 'Station 218; Eat. 2° '33' S., 'long. 144^4^ E. Depth 1070 fms i 
bottom temperature 2°T 0, ; QhUgerina^oom* 



MOIiljlJSCl. OP THE ^ CHALLEliTG-EE ’ EXPEDITION. 


247 


MoLiiirscA OE H.M.S. ^ Challeng-ee ® Expedition.- — Part XI. 
Bj tlie Eey. Egbert Boog Watson, B.A., E«E.S.E., E.L.S. 


[Published by permission of the Lords Commissioners of the Treasury.] 


[Head December 15, 1881.] 


Earn. PDEDBOTOMIDiB 
(continued from YoL XV. p. 475). 


Pdedeotoma, Lam. 


65. Fleur otoma {BrilUa) exsculpta, 
n. sp. 

6:6. : F. '(I).) fholmdes, n. sp. 

6?, F* (D.) amhlia^ n, sp. 


68. Fleurotoma (DrilUa) aglmpha- 

nes^ n. sp. 

69. F. (D.) lopkoessa, n. sp., with 

var. platia. 

70. P. (Cimieila) quadruples, n.sp. 


These six species, of which the description follows, have fallen 
out of place from the difficulty of deciding where they should go. 
After much and contradictory advice, they are classed here tenta- 
tively. In all of them the style of the shell is rather that of a 
Lleurotoma than of any thing else ; but they can hardly be said 
to have a labral sinus. 


65. PhEITROTOilA (Deillia) exscflpta, n. sp. 

St.24. March25,1873. Eat. 18° 88' 80" X., long. 65° 5' 30^" W.' 
:Horth of Cuiebra Island, St Thomas, Banish W.,Indies; 300ims* 

■ Ooral-mud.,'" '..T 

-SAeZZ.—Higli, narrow, conieal, scalar, ribbed, with a short conical 
base, a bluntish apex, and having the colour of thin pale flint 
Sculpture. Longitudinals— on the last whorl there are about 20 
(on the first regular whorl about 12 ) narrow rounded ribs, which 
originate in the suture 5 just below this they rise into little rounded 
tubercles ; at the periphery they project in larger and sHghtly 
elongated tubercles, below this point they incline to the right, 
become feebler on the base, and disappear on the snout : the Hues 
ofgiwth are fine, but irregular and somewhat indistinct. Spirals 
—below the suture a slight rounded thread eonueets the costal 
tubercles ; at the peripheral row of tubercles is a keel ; feeble, 
remote, rounded threads appear on the whole surface, becoming 

'; .;LINN. JODEN. — ZOOLOGr, WOE. XTI. . 
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stronger OH tlie base, and still more so oh tbe siiout. Colour 
that of pale flint when seen in thin flakes. Bpire bigb, narrow, 
conical, scalar. Apex consists of 1| embryonic whorls, which form 
a blunt, smooth, small top, with the extreme tip somewhat im- 
mersed ; these whorls are Yery finely, but not quite regularly, 
microscopically spirally scratched. Whorls nearly 9, rather short, 
with a drooping shoulder and a blunt carination, from which they 
contract with a scarcely convex profile to the lower suture ; the 
base is conical, very lop-sided, scarcely convex, and prolonged 
into a very short snout. Sidure sharp and well-defined by the 
swelling of the whorl above, and by the row of tubercles round 
the top of the whorl below. Mouth oblong, a little oblique, 
pointed above, prolonged into a shortish oblique canal below. 
Outer lip well arched, with a very slight and open sinus above. 
Inner lip — a very thin glaze runs across the concave line of the 
body and down the pillar, which is obliquely cut off in front and 
has a twisted and slightly patulous inner edge. H. 0’65. B. 0'21. 
Penultimate whorl, height 0*11. Mouth, height 0*25, breadth O' 1 . 

In general form this species is slightly like a large JBleurotoma 

cerinmi^ Stimp. and Kurtz, but is obviously quit© distindt^ Jt is 

a good deal like P. (D.) tholoiies^ 'Wats., but is more scalar^ is 
smaller in the apex, longer in the base, and different in sculpture. 

66. Peeheotoma (Deillia) THOLOiDES, n. sp. (0oXoei^??s, dome- 
shaped, see the apex.) 

St. 122. Sept. 10, 1873. Lat. 9° 5' S., long. 34° 50' W. Off 
Pernambuco. SoO fms. Mud. 

Bhell, — High, narrow, conical, ribbed, strong, with a rather 
short conical base, a very blunt dome-shaped apex, and having 
the texture and colour of flint. Sculpture. Longitudinals — ^there 
are on each whorl about 17 not very distinct, narrow, slightly 
swoln ribs, which are a little convex backwards; they run from 
suture to suture, but die out on the base, and toward the mouth 
they become a little crowded and indefinite; besides these there 
are a great many fine, regular, hair-like lines of growth. Spirals— 
there is on each whorl, above the middle, an angulated carination; 
bearing a thread on its top, which rises into rounded low tuber- 
cles where it crosses the ribs ; below this, a little above the middle, 
is another thread, finer, less prominent, and with feebler tubercles, 
which also marks a slight keel; three other threads of about the 
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same streiigtli as tliis last, and at very nearly equal distances, 
appear on the base : there are faint indications of others besides, 
as also of microscopic scratches. Colour like pale . flint in thin 
flakes ; but the apex is white. Spire high, narrow, conical 
Apes consists of 2| embryonic whorls, which form a blunt, 
smooth, round dome, with the extreme tip immersed but not 
hid. Whorls 9-10, pretty high, angnlated, a little constricted 
and concave above the keel, and very slightly convex below it ; the 
base is conical, very slightly concave and prolonged into' a short, 
slightly reverted snout. Suim^e sharp, and slightly canaliculated' 
in consequence of the squarish edge of the inferior whorl not quite 
reaching the first basal thread ; between these two the suture, lies 
in a minute square-cut depression. ' club-shaped, being 

oval above, with short, somewhat- oblique canal in front. ' Outer ■ 
Up 'well arched, with an extremely slight shallow and open sinus. 
Inner Up — a very narrow glaze spreads across the slightly concave 
body, and , down the pillar, which is short, rather narrows, and 
somewhat bent to the left in front ; and here the inner edge is 
strong, sharp, a little twisted, and runs out to a sharp point at the 
end of the pillar. H. 0‘66. B. 0-23. Penultimate whorl, height 
0‘12. Mouth, height 0*23, breadth 0*11. 

The place of this shell is very doubtful ; but there is a very slight 
upward .and backward drawing of the lip below the suture j and 
this is turther prolonged in a slight, concavity, which may be 
reckoned, as a sinus. 

67. PuEUBOTOHA .(Deiedia) ambdia, n.' sp. ■ hlunt.) 

St. 24. . March 25. ' Lat. 18^ a8^30”]5s .,long. W. Culebra 

Island, St. Thomas, Panish.’W. Indies. 390 fins.. Coral-mud,. - 

Shell. — High, narrow, conically ■cylin-drical, ,with 'a blunt bulbous 
apex, a contracted base, and an elongated ■■ snout, bluntly angu™ 
lated, ribbed, an impressed suture; porcellaneous. Seulpinre.' 
Tjongitudinals — the wlio,iis are crossed from suture to suture by 
slightly curved, hardly oblique ribs, who,se convexity is to the left ; 
they do not extend io the baseof the 'last whorl they are ;n,a,'rrow,' 
rounded on the top, feeble above ,and below, and prominent , in,' 
the middle; they are p-arted by -unequal furrows broader- than' ' 
themselves; there are 17 on-, the last whorl, .and' they decrease 
up the spire, only 12 being found 'OH' the first .and; 'Second 'regular 
whorls ; the lines of growth, which 'agree W'ith'the ribs.,, '."are,' fee, 
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smootb, and iinequaL Spirals — there are none but finey regular, 
very faint microscopic scratches ; though a few regular equidistant 
impressed lines cross the snout. Colour siliceous yellowish- white. 
S])iTe conically cylindrical, the body- whorl being narrow, and the 
highest whorls rather broad ; the profile-lines are yery much in- 
terrupted hy the prominence of the keels and the contraction of 
the sutures. A^ew consists of 1| swoln rounded smooth whorls, 
of which the extreme tip lies over on one side, hut, though some- 
what compressed, is still a little prominent, and is weR defined 
by the impressed suture. Whorls 8|, of very slow increase, 
rather high, the last small ; the projection on the longitudinal ribs 
forms a sharpish keel above the middle of the whorls ; hut the 
whorls themselves are not really carinated ; the base contracts 
rather slowly, and runs out into a longish snout. Stiture fine, 
superficial, well marked from the contraction in which it lies. 
Mouth club-shaped, small ; hut it and the pillar are a good deal 
broken in the only specimen. Oii,ter lip very regularly convex 
to the canal-edge, where it becomes concave and then straight; it 
retreats on leaving the body ; but the sinus is excessively shallow, 
open, and slight. Inner lip narrow ; it is slightly concave on the 
body, and then straight on the singularly strong piRar. H. 0*45. 
B. 0’14. Penultimate whorl, height 0*06. Mouth, height 0*17, 
.breadth 0*1. ■ , , 

Por both height and breadth I have had here to make allow- 
ance, in consequence of the broken condition of the last whorl. 

68. PLEUEOTOJUA(DBILLIA)AGnAOPHANES,n. sp. 
bright.) 

St. 24 March 25, 1873. Lat. 18^38' 30^']Nr.,long. 65° 5'30^"'W‘. 
Culebra Island, St. Thomas, Banish W. Indies. 390 fms. Coral- 
mud. ' 

Bhell. — ^High, narrow, conically cylindrical, with a Hunt, flatly 
' ' rounded apex, a short conical base, and scarcely any snout, hardly 
angulated, ribbed, contracted in the sinus-area, but barely so at 
' .the suture^; grey, with a silvery, sheen. Sculpture. LongitucRnals 
—the whorls are crossed from suture to suture by low, sharpish, 
suhaiigulately projecting, sinistrally convex, hardly oblique ribs, 
which run continuously, but slightly diminishing in number, up 
... '.'/the; spire,' there' 'heb .about IS on the last and' 11 on' the.' first 

regular whorl ; on the base they bend strongly to the left, and 
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die out at the' point of the snout ; they are parted by hollowed 
furrows which are rather broader than they; both ribs and 
furrows are scratched with very fine, almost microscopic lines of 
growth, which coincide wdth the course of the ribs ; ,in the furrows 
a few' of these lines are slightly stronger than the rest. Spirals — 
below the siiaus-area is a very slight angular projection of the 
whorls, which is made more marked hy a thickening and elevation 
of the ribs at this point ; this is a feature which on the earlier 
whorls is very distinct, the whole rib being individualized by the 
central nodule into which it rises ; but further on these nodules 
lose in importance. At the top of each whorl and close to the 
suture lies a small flattened thread, rising into minute longitudinal 
nodules at the ribs ; below this and above the angulation is a 
slight furrow where the scars of the old sinuses occur. , In all 
this, part the surface of the shell is covered by minute spiral 
threads which lower down become stronger ; they are parted by 
minute furrows of about the same breadth as the threads ; 
these are all exquisitely fretted by the longitudinal scratches. 
Colour gi'eyish, polished with a very beautiful silvery sheen 
on the whole surface. Spire conically cylindrical, the body-whorl 
being small and the apex broad in proportion to the size of the 
shell; the profile-lines are hardly interrupted by the sutures. 
Apex consists of 1| broad, depressed, and flatly rounded, smooth 
whorls. WJwrh, 8, of very slow increase, short, the last very 
small, being scarcely at all more tumid than the rest, and having 
a short' conical base ; the snout, is very short ; there is a 'small 
■constriction round the top of each whorl ; and the profile-lines are 
faintly angulated, hut are very slightly convex, &^ar<?.'fi'ne, but" 
wmli marked, being slightly impressed and defined by the slight 
swelling round the top of the inferior whorl ; the superior wdiorl 
scarcely contracts towards it. Mouth pear-shaped, with a slight 
.angulation at the top and a very short canal below. Outer lip 
'■.'evidently thickened, but chipped in the only specimen present ; 
it runs with an almost continuous slightly convex curve from 
the body'' to the' canal, where the curve. is slightly and shortly 
flattened; the.. sinus is very shallow .and open. ,. Up 
thickened and raised on a small but 'defined eallus ; it runs straight 
across the body to the base of the short, thick pillar, down which 
it proceeds direct and parallel to the slightly prominent callus- 
edge on the left; the point of the pillar: is rounded . and ".blunt, 
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and liardlj' advances to the end of the snout, the canal-edge 
heing thick and rounded, cut off obliquely upwards, but not at all 
reverted. II. 0*3. B. 0*1. Penultimate whorl, height 0*03. 
Mouth, height 0*1, breadth 0*08. 

This is an extremely peculiar little shell, remarkable in its 
narrow cylindrical and compact form, its sculpture, and its slight 
silvery sheen, from which last feature its name is derived. 

69. PxEUEOTOili. (DrILLIa) nOEHOESSA, n. sp. (Xo^dets, 
crested.) 

St. 120. Sept. 9, 1873. Lat. 37' S., long. 34° 28' W. 
Pernambuco. 675 fms. Mud. 

St. 122. Sept. 10, 1873. Lat. 9° 5' S., long. S4P 50' W. 
Pernambuco, 350 fms. Mud. Yar. platia (TrXarvs'). 

SJielL — High, narrow, conically cylindrical, with a blunt round 
apex, a contracted conical base, and shortish snout j it is angu- 
lated, and the angulation crested with little conical points; 
there are feeble ribs and an impressed suture. Sculpture, Lon- 
gitudinals- — there are 12-13 ribs on each whorl from the second 
regular whorl onwards ; hut they are in no way connected from 
whorl to whorl ; they originate below the sinus-area in a little 
sharpish rounded nodule *, crowning an angulation of the whorl 
at that point, they run forward direct but obliquely to the inferior 
suture; on the base they die out with a backward curve to the 
left, and do not reach the snout; in the sinus-area above the 
nodule they are just traceable in a slight irregularity of the 
surface and a minute nodule at the suture ; the lines of growth 
are quite indejpendent of the ribs, and are very faint except 
towards the point of the base. Spirals — at the top of each whorl 
is a minute projecting band beset by very small conical nodules 
corresponding to the longitudinal ribs. About one third down 
the wboris there is an angulation accentuated by the rib-nodules ; 
halfway between .this and the. inferior • s.uture, a' minute sharpish 
' Ihrea.d, appears on, the penultimate .v^horl, while other four, similar 
'.and, equally pa,rted, appear on the base; all these five threads rise 
on the ribs into minute sharpish nodules. On the snout there 
'".■ are neither 'ribs, nor spiral threads, only obsolete lines of .growth. ' ' 
Colour pale greyish-white. Sph^e conically cylindrical, the last 
* whorl being very small 'and the earlier , ones ■ broad ; the, profile- 
lines are interrupted by the nodulous angulation and the im- 
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pressed suture. Apes consists of 1| smootli, globiilarly rounded 
wlioiis, tlie extreme point of which has the slightest possible 
prominence. Whorls 7 g-S, of very slow increase,, short, the last 
scarcely more tumid than the rest, with a contracted conic,al base 
and a shortish snout ; they are angularly convex, with a slight 
contraction into the suture both at the top and' bottom of each 
■whorl. Suture : there is a minute angular impression at the line 
of suture, which is niarginated below and is made yet more distinct 
by the contraction of the whorls above and below. Mouth pear- 
shaped, small, with a slight angulation above and a rather wide 
and open canal below. Outer lip forms a regular curve, steeper 
above, and more drawn out below towards the point of the shell ; 
on leaving the body it' retreats, at once and very much, to the 
left ; after forming a shallow, open, rounded sinus, it .advances, to 
the ' right , ' and forward as a- small lo-w-shouldered pinion, re- 
treating along the edge - of the canal to the point of the shell. 
Inner lip narrow, slightly sunken, so that the 'Surface of the shell 
slightly projects at the edge of it ,* its line across the body is 
straight, being neither convex nor concave. The pillar is narrow, 
strong, and very short, being obliquely cut off early, with an 
angularly rounded, slightly twisted edge and a backward trun- 
cated point. H. 0‘3. B. OTl. Penultimate whorl, height 0*05. 
Mouth, height OT, breadth 0'07. 

This is another of that curious group which have a tendency to 
a cylindrical form, a long spire, many short whorls, a broad apex, 
and a short base. 

. I, have with 'Some hesitati'On united to this species as a var. huatia 
(tXutvs:^ broad), the specimens from 'St. 12'2. A.s,'the name-indi- 
'Cates, they are broader in proportion to height;, they are, also less 
cylindrical, the embryonic whorls in particular, the tip being.rather 
smaller and the basal part of the apex broader ' the threads on ' 
the base of the shell are weaker. On the other hand, the whole' 
form of the whorls and the details of sculpture are identical.', 
' 'In',these circuio .stances it is probably wiser to unite them all in 
one' species,, attributing, 'the differences partly . to habitat and 
partly to the spC'Cimens of the -variety being not ,Miy grown. " 

70. Pliijeotoma (CnioKEi,i.A) qhai)eu3i?'lex, n. sp. . ' ,- 

St,. 73. June 30, 1873:, Lat. 30® 30' ]S'., long.„ 21^ M W. 
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"W® of Azores. 1000 fms. G-loMgeriifha-'OozB* Bottom-tempe- 
rature 39°*4, 

Shell . — Very Hgli and narrow, conical, scalar, ribbed, “bluntly 
keeled, with a very short conical base. Sculpture, longitudinals 
—below tbe suture is a double collar of small close-set tubercles 
prolonged downward into folds ; below these at the keel are 
swellings, whence descend flat, rounded, rather feeble ribs, w^hich 
die out before they reach the lower suture ; tbe surface is closely 
scored with unequal straight lines of growth. Spirals— there 
are very many strougish rounded threads parted by fine shallow 
rows of equal width ; these are crowded on the shoulder. On 
the middle of the body-whorl a feebler thread appears, like a 
shadow ill the furrows. Colmar : it is bleached dead white. Spire 
very high and narrow, scalar. Apex broken. Whorls : only 5 
remain ; they are high and narrow, droopingly shouldered above, 
bluntly keeled, cylindrical, but contracting from the keel to the 
lower suture j the last is narrow, small, and cylindrical, but a 
very little swoln, with a short very one-sided conical base. Suture 
strong, irregular, a little constricted* v Mouth narrowly oval, 
small, bluntly pointed above. Outer Up fiatly arched. Inner 
% slightly excavated, concave above, with a straight, shortish, 
and strong pillar. H. 1*9. B. 0*57. Pennltimate whorl, height 
0'38. Mouth, height 0*8, breadth 0*35. 

This is a singularly attenuated form of great beauty, unhappily 
much broken. The generic sinus exists merely in the form of 
a very slight retreat of the lip from the suture to the keel. 
In classing it with Olionella I have followed the advice and 
example of Mr. E. A. Smith, while Adams regards that group as 
freshwater and allied io Melania. The name is derived from the 
very remarkable structure of tbe shell, which consists of 4 layers: 
the inmost of these is porcellaneous and very thin ; the next is 
made up of spiral fibres ; tbe third consists of longitudinal fibres 
(both of these being comparatively thick), while the outside is 

membranaceously cretaceous.:' - . 
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On the Freshwater Shells of Australia. Bj Ed&ae A. Smith, 
(Communicated bj Dr. J. Mueie, F.L.S.) 

[Bead April 21, 1881.] 

(Plates V -YII.) 

OuE knowledge with respect to the freshwater shells ■ of the 
Australian continent is comparatively in its infancy. Although 
more than one hundred and fifty species are now known (many 
of these but unsatisfactorily), this, in comparison with the extent 
of the country, is but a small number, probably not a moiety of 
those existing; and there is but little doubt that, in the course 
of time, wFen the known rivers and lakes and those as yet un- 
explored have been thoroughly investigated, many new species 
will be' discovered. 

Judging from those with which we are now actjuainted, no very 
strange forms are to be expected ; for, with the exception of the 
elongate Unio nov<s Jiollandice, with its tuberciilose surface and 
black epidermis, there are scarcely any except very ordinary 
types among them. The existence of a species apparently be- 
longing to the African genus Fh^soj^sis is certainly remarkable ; 
and another shell, described as a Mj/cetojnis, if truly belonging 
to that genus, is interesting as the representative of a Soutli- 
American group. However, it is not at all improbable that, 
whenever the animals inhabiting these two shells are e^xamined, 
they will prove very different from those belonging to the genera 
to which they have been referred, 

A few of' the species hereafter enumerated, are not peculiar to 
Australia; and among them maybe instanced the ubiquitous 
Melania tuhercidata, J£ amarula, Iferitwm Grepidularia^. and' 
Ah ^'idllgera. The most numerously-represented genus is 
Of this group no less than 52 distinct forms have been de- 
scribed. Some of these may eventually prove' to be mere 
varieties, possessing no essential constant specific characters,; 
but others new to science will in all probability ere long' be 
added to the list, 117110 is .the next most important group in 
point of numbers, being rexiresented by 17 different specie.s. 
Then foUo'WS Melania with 12^ Mentina with. 10, with 11, 

Faludma and GoiMcula each having 9 ' species, Hgirohia ? 6^ 
Fkmorhis 6, SpJimdiim and Bitihynia 4, Fisidiimt d, tSegmmfina 2 ; 
and, finally, Tatea^ Ainnicola^, Faludinella?, 'Larina^ Gahhia^ 
"MKK. JOIJEK. — ZOOnOOT, TOE. XVI. , 18 
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Ancylm^ I^h^sopsis, Mpcetopus, and Namcella have but single 
representatives. 

The great uncertainty and difficulty in determining the limits 
of most freshwater shells is well known. On this account, and 
considering the insufficient amount of material to work with, I 
trust that great alloTvance will be made for those errors which 
undoubtedly exist in the following account. However, I am con- 
fident that my labour has not altogether been expended in vain ; 
for to bring together a list of the known species and to correct 
and amplify some of the descriptions will, it is hoped, be of some 
use to those who may hereafter study this particular group, and 
have not access to the types preserved in the British Museum. 

In conclusion, I have to thank, on behalf of that institution, 
Mr. John Brazier of Sydney, who some time ago presented a large 
series of shells from the Australian rivers, especially valuable, as 
to each specimen its particular locality is attached. 

To Mr. Taylor, editor of the ‘Journal of Concbology,’ my 
thanks are also due for the loan of another set, including three 
species of described in that publication by himself and 

Mr. Nelson. 

I should also state that I have not included in this account the 
freshwater shells of Tasmania, as this subject has been investi- 
gated by more competent naturalists resident in that island. 
Mr. Tenison- Woods, Mr. Johnston, Mr. Brazier, Mr. Betterd, 
and others have written many valuable contributions to the 
knowledge of that subject. Considering the ease with which the 
ova of most species can be carried from place to place, it is very 
probable that some of the Tasmanian species will hereafter be 
proved to be the same as others from the mainland ; and this is 
a subject to which I call the attention of Australian coneho- 
legists. 


Genus MniiAKiA. 

1. ' Meuakia amaeula, Linn. 

Mob. Amboina {Mmiph) : Sumatra, Biji Islands, Solomon 
Islands, Mauritius, Madagascar, Nicobar Islands, &c. {Brit. 

Saltwater Creek, Cardwell, Eockingham Bay, Queens- 
land 

Mr. Beddome remarks that the creek is always freshwater 
wh^re these are found. 

The specimens from Australia have the form of the variety 
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known as IL cyhele of Gould, and ttie whorls are crowned with 
numerous acute denticles. They are coated with a black earthy 
deposit, but exhibit sufficient traces of the epidermis to show 
that it has been of the same villose character peculiar to this 
species. The columella is stained reddish, and the aperture is a 
little paler. 

The M, amariilaof the twelfth edition of the ^Systema iSTatiirge^ 
was founded upon Eumph’s description and figure, the latter 
being apparently roughly copied by Argenville. Eiimplf s speci- 
mens were from Amboina, by the natives of which island they 
are called Laholun, Lahorun, and Fapeyte, which sigoifies 
bitterish (amarula)^ the name adopted by Linne. If his figure 
be correct, the shell delineated was of rather short proportions, 
had the short spines at the top of the whorls well developed, 
.and about twelve on a w'horl. 

The specimen in the Museum which most nearly resembles 
the figure is Sumatran, and approximates much more closely to 
ife than that figured by Eeeve from the Mauritius. His figure 
(175 a), represeuting the dorsal view of what he calls Melania 
is much more like Eumph’s figure than his fig. 177. 

In the ^ Conchylien- Cabinet ’ Brot gives seven figures in illus- 
tration of this species, of which fig. 1 cl appears to me to repre- 
sent very close!}’’ the general proportions of Eumph^s specimens. 

As far as my present knowledge of these forms extends, I am 
unable to distinguish any constcmt differences in several so-called 
species, such as Jf- mitra (Meuschen), Eeeve, J£ mllosa^ Philippi, 
M. eyhele, Gould, M. crenularu^ Deshayes, , AT. tJiiareUa, Lamarck, 
J£ corrmta and J7. clmdemay Jjea.; the two latter, however, may 
differ somewhat in the character of the epidermis. 

2, Melakia balox:n'E]S'sis, ' (Plate V. fi .s. ' 

Melania balonnensis, Conrad, Proc. Acad, Nat. Sci Philadelphia, 1850, 
vol. V. p. II ; id. Amejican Journ. Conch, vol. ii. p. 80, pi. i. fig. 10; 
Brot, Kilsteds Con,-Cab, p. 287, ph xxviii. figs. 14-14 6 & 15. 

Melania tetrica, Conrad, P, A. N, S. Phil. 1850, vol. v. p. 11 ; id. Am. 
Journ. Comk. voL ii. p. 80, pi. i. fig. 9 ; Brot, Am. Journ. Conck. 
vol. vi^ Append, p. 303. 

Melania incerta, Brot, Mat&iaux, i. p. 52 ; ■ id. Am. Journ. Conch, vol. vi. 
Append, p. 303,' 

Melania lirata, Menke {non Benson), Moll. Aor. Boll. p. 9. 

Mah. Baloniie Eiver and rivers of. Australia' 

Port Curtis, Qiieensiaud Upper Clarence Eiver .and Paterson 
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Elver, Few Soiitli Wales, and Murray Elver (Brazh'r}: Forfcli 
Australia (Jl B. Bllseif): Mackenzie Eiver (ForPBssm^ton Ex- 
pedition 1845) : Bardekin Elver, Queensland (Brazier and Par/- 
Essington Expedition 1845) : Yictoria; S. Australia (Brit. Mu'S.). 

Dr. Brot appears to me quite correct in uniting Jf. teirica, 
Conrad, witli tliis species. The colour, as well as the sculpture, is 
subject to considerable variation. Some specimens are uniformly 
olivaceous, whilst others are closely spotted with small streaks and 
minute dots of a dark red, the latter being pretty constantly upon 
the spiral raised ridges. Two or three of the latter, around the 
middle of the whorls of the spire and at the upper part of the last 
volution, become more or less tubercular on crossing the plie£e. 

Some of the specimens from the Burdekin Eiver are remark-- 
able for their large size and their general resemblance to M. soalra 
of Mliller. The largest is 34 millim. long and 12 wide. The 
cost^ are more numerous and less prominent than in the normal 
form, the tuberculation in consequence being likewise more feebly 
expressed, and the last volution is large and ventricose. To give 
an idea of the great variation iu the number of longitudinal 
plic 80 , I may note that the specimen bearing the fewest has but 
seven on the last whorl, whilst one (from Limestone Creek, 
Burdekin Eiver) has just double that number. Jf. scahrella of 
Philippi, said to come from Java, is very like this species, and 
may eventually prove to be the same. 

B. MeI/ANIA australis, Zea. 

Melania australis, Lea, Froc. Zool. Soc. 1850, p. 185 ; Brot in Kuster^s 
Con.- Cab* p. 285, pi. xxviii. fig. 17 (copied from Reeve) & 17 a, 
pi. xxxi. fig. 3 f id, Amer. Journ. Conch, vi. Append, p. 303. 

Melania australis, Reeve, Con. Icon, fig, 82; Smith, Voy. Erebus 
Terror, pi. iv. fig. 3. 

Melania clecussata, jBro/, ifa/^nawa?, L p. 65. 

Melania cerea, Brot, Rev. Zool. 186D, pi. xvii. fig. 13 ; id. 'Con.-Cab. 
pi. xxviii. fig. 16; id. Amer. Journ. Conch, vi. Append, p. 303. 

Mab. Victoria Eiver, F. Australia (Lea and Meeve) : Eitzroy 
Eiver, Swan Eiver, Port Essington, and Eiver-head, Bampier’s 
Archipelago (British Mmeim). 

The most common form of this species is that figured by Brot 
under the name of Jf. eerm. The ribs on the body-whorl are 
not usually so much developed as they appear to be in the speci- 
men' figured in ■ the ‘ Conchologia.Tconicaf' ■ In this respect it 
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rafcher agrees witii Lea’s description of tlieiii, plieis niimerosisj 
crebrisj” than with Reeve’s, “plieis Taricosis, distantibus,” 

There are several specimens in the Museum, received from 
Mr, J. R. Elsey from N. Australia, which differ from the normal 
form in having the last whorl less ventricose, streaked and spotted, 
with reddish brown, and the whorls of the spire a little angiilated 
at the upper part. These differences, however, are scarcely suf- 
ficient to distinguish them specifically. 

4. Melania caebonata, Beeve . 

Melania caTbonata, Eeere, Con. Icon. fig. 88 ; Brot^ Con. -Cab. p. 153, 
pi. xix. fig. 3. 

Sab. Port Essington (Ji B. Juices and Gould). 

The mouth of this species, is usually not quite so broad' as 
Reeve’s figure represents it, and the colour rather browner. 

5. Melania tubeecelata, Muller , 

Sab. Epper Brisbane River, Queensland {Brazier), 

I am not aware that this very widely-distributed species” lias 
been before recorded from Australia. 

6. Melania onca, A. Adams ^ Angas. 

Melania (Melasma) onca. A, Ad. 4* Ang. Proc. Zool. Soc. 1863, p. 415 ^ 
Brotf Con.- Cab. ed. 2, p. 330, pi, xxxiv. fig. /. 

Sab, Adelaide River, N. Australia. 

7. Melania BENisoNiENSis, Brot . ' (Plate ¥, figs. 4-8.) ' 

Melania denisoniensis, Brot, Con.-Cab. ip. 234, pi. xxv. fig, '6'fl-5., ■ 

Sab. Bort Denison, Queensland Burdeki'ii River, 

Cardwell and Rockhampton (Rrajarfer),' 

The series of this' species sent, to the Museiim by Mr. B.razier 
exhibits very considerable variation. The specimens, with ' one 
exception, described by Brot, on the otherhand, were very similar, 
exhibiting ■ only a difference in the prominence of the keel or 
angulation ' on the last whorl, and in The amount of the transv’-erse 
stiiation.' ' '' The. , largest sheR in the series before me is, very 
minutely spirally striated, with rather high whorls,' and the aper- 
ture longer 'than usual. It, would, if complete, have 'been about 
,60 millim. in length and 16 in' diameter. ' It' is' of 'a very dark, 
almost black, colour, and, traces, of 'spots ,,, beneath ■ the 't,!iick' 
epidermis can be detected below the suture, of some of' the 'upper 
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whorls. It has no angulation whatever on tlie body -whorl. On 
the other hand, another example, equally large, and of the same 
dark tint, is very strongly carinate about two millim. Iroiii the 
suture, thus producing a conspicuous oblique tabulation* This, 
however, only extends as far as the penultimate volution, the rest 
of the whorls being merely slightly convex. 

A fairly constant character, judging from tlie series before me, 
appears to be in the upper whorls of the spire being spirally 
striated throughout, whilst those lower down are more or less 
devoid of stria) at the upper part. The colour of the aperture 
also differs, sometimes being of a dirty pale bluish, and at others 
brownish. The basal brown band, too, is scarcely observable in 
large specimens, wiiereas in younger shells it is usually quite 
conspicuous ; but even in some of these it is absent. 

8. Meiakia okcoides, Tenison -Woods. 

Melania oncoicles, Teniso7i- Woods, Froc. Lmn, Soc. N. S. Wales, voL iii, 
1878, p. 5. 

Mah. In creeks near Bourke, Darling Biver {Temuon - fFoods). 

The author describes this species as very close in form and 
eolouring to M. onoa, Angas. It is, liowevers, smaller, conspicu- 
ously lirate, and scarcely plicated, except upon the upper whorls. 
The colour, too, is described as very pale yellow, marked longi- 
tudinally with red undulating lines. On the contrary, 31. onca 
is clothed with a pale olive epidermis, and the dark-red markings 
consist of dots forming transverse longitudinal series. 

9. Mexania venustitla, Brot. (Plate V. figs. 9-10.) 

Melania venustula, Brot, Con.-Cab. ed. 2, p. 331, pi. xxxiv. figs. 5-5 a. 

Hah. Port Denison {Brot) ; Victoria' Jiiver, N. Australia 

{J. M, Bhey ) ; Cape Dpatart (Brazier)* 

Om specimen from North Australia, presented do the Museum 
by J.Ti Elsejj'Esq. (vide fig. 10), is of a much more elongated form 
than thatdescribed by Brot, or either of the two specimens received 
from Mr. Brazier. It is acuminate, greenish yellow'*, w ithoiit spots, 
.obliquely longitudinally closely ribbed, and transversely siilcated 
upon the lower "half of the ■, body- whorl j spire acute.' Whorls 
about 10, nearly flat, or scarcely convex j body-w'horl rounded at 
the middle, at wiich point the cost«e abruptly terininate and the 
spiral sulci commence. Aperture rather livid within, occupying 
a little less than one third of the entire length of the specimen. 
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Lip broadly sinuated at the upper part and prominent below. 
Columella covered witli a whitisli callus. Length 31 millim.s diam. 
d, aperture 9 long and broad. 

10. Melai^ia queekslahhica, n. sp. (Plate Y. fig. 11.) 

Shell ovately subfusiform, thick, decollated, greenish olive, 

smooth; sculptured with lines of growth, and a few revolving 
strim at the base of the body-whorl. Yolutions ? 10 ; four or 
five remaining ones flat at the sides, divided by a deepish and 
slightly oblique suture. Spire apparently rather sharply conical. 
Last whorl long, flattish at the upper part, very little rounded at 
the middle and below. Aperture bluish, elongately subpyriform, 
occupying about three eighths of the probable length of the shell. 
Lip thin ; viewed laterally, it appears broadly sinuated at the 
upper part, and very much produced at and below the middle. 
Columella thickened with a white callus below the middle where 
it joins the base, only a little arcuate. Parietal callosity thin, 
bluish. 

Probable total length 40 millim., actual length of four whorls 
33, diam. 12, aperture 14^ long and 6 wide. 

Hah. Saltwater Creek, Cardwell, Queensland, near the coast ; 
and Paroo liiver, Queensland 

This is very distinct from any other of the Anstraliani species. 
The smooth surface, the greenish-olive colour, the decollated spire, 
and especially the long body- whorl are the principal charac- 
teristics. 

11. Melahta Elsexi, n. sp. (Plate Y. fig. 12.) 

Shell elongate, acuminate, olivaceous (probably), spotted and 
streaked with reddish brown. Whorls 10, somewhat convex, fur- 
nished with slightly oblique and arcuate plicm (about 12 on the 
penultimate whorl), crossed by a few spiral strisg, which are most 
conspicuous near the suture, both above and below. Plicae upon 
the last volution obsolete about the middle, the transverse stri» 
extending to the base. Aperture ovate, acute above. Columella 
coated with a callosity. ■ . 

Length 31 millim., width 10|-. 

Sah. Australia {J. B. Elsey). 

This species is more elongated than M. amtralk^ with finer 
spiral striation and differently coloured. Ilnfortunately the only 
specimens in the Museum are in a dead condition and have lost 
the epidermis. This probably was of an olivaceous tint. The 
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sliells in tlieir present state are white, with reddisli-hrowii streaks 
between theplicm; these being more or less iiiterriipt.ed iit the 
middle, form two series of oblong spots, one at the upper |)a;rt of 
the whorls and one heneath. Upon the last volntioii tlie lowca* 
series are prolonged into wavy streaks extending to the !)tis(‘. 
The strim are coarser upon the upper whorls tliaii upon the la.st> 
three or four, and, cutting across the plica?, givetho latter a nocln- 
ious appearance. 

12. Melania subsimilis, n. sp. (Plate V. fig. 13.) 

Shell elongate, tnrreted, yellow, streaked and dotted w'ith red. 
Whorls about 10, shallowly excavated at the upper part, and 
slightly convex beneath tlie depression, obliquely plicated and 
spirally grooved. Plica about 12 in number upon a whorl, in)- 
quently almost obsolete upon the last, most conspicuous near tlm 
middle, and scarcely attaining to the suture either above or below ; 
upon the upper whorls they are decidedly granose, througli 
being cut across by the spiral grooves. Upon the last and pen- 
ultimate volutions the nodules are one or two in number upon the 
plicse; but further up the spire they are three or four; the 
uppermost ones mark the extent of the shallow depression, and 
stand out a paler colour than the rest of the surface. Last whorl 
grooved and ridged throughout. Eidges about 14i in number, 
those near the middle rather the coarsest. Aperture ovate, about 
one third the length of the shell, exhibiting the spotting of the 
exterior. Columella arcuate. 

Length 25 millini., diam. 8. 

Mah, Australia (J. GouM.) 

IL Idmmemis is the nearest ally of the present species. The 
latter is more elongated and narrower, has a less decided aiiguJa- 
tion near the middle of the whorls, .and a general smootluir appear- 
ance owing to the ■t.ransverse grooves being shallower. ^I'ho 
■painting of the two species is very aitnilari but the epide:rmi,a of 
that described by Conrad, judging from tlie series in the Mmseiim, 
is, not so yellow as that which clothes dho eiglit specimens of 
M. subnmilu. 

Genus ViviPABA. 

Two peculiarities are coustant in all the Australian species of 
this^ genus. Every example that has come under my examination 
exhibits spiral sculpture ; and in none of them are colour-bands 
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found below tbe periphery. Mr. Brazier, however, has described 
one, V. Alisoni, as “ smooth.’’ I shall be glad to know whether in 
reality minute spiral sculpture is altogether absent in that species, 

13. ViviPAEA SUBLIKEATA, Oonrad, 

Paludina sublineata, Conrad, Proc. Acad, Nat, Sci, Pliilad. 1850, 

P;!!. 

Vivipara snblineata, Conrad, Am, Journ, Conch, vol. ii. p. 79, pi. i. fig. 8, 

Paludina polita, Martens, Ann, ^ Mag. Nat. Hist. 1865, vol. xvi.p. 256 
(nonYiy. polita, Frauenfeld, Verhandl. zool.-hotan. Ver. fVien, 1862, 
p. 1163). 

Sah. Barling 'Rhev (Conrad); Baloiiiie River (3£‘ Gillivrag) ; 
Lake Alexandria (Strange); Bogie Biver, Queensland (Rrazze?'). 

The subcarination near the periphery of the body-whorl men- 
tioned by Conrad is also present in some of the specimens described 
by Martens. 

14. VlVIPAEA ESSINGTONENSIS, SJlUttlewOrtll. 

Vivipara essingtonensis, Frauenfeld, Verhandl, zool.-hotan, Vereins 

1862, p. 1162. 

Vivipara suprafasciata, Try on, Amer, Journ, Conch, vol. ii. 1866, p. 8, 
pi. ii. fig. 7- 

Hob. Port Essington tropical Australia 

and Gillwray); Victoria Eiver, North Australia (J, B, Flsey); 
Cleveland Bay, Queensland (Brazier), 

There appears to me no difference between the V, suprafasciata 
of Try on and this species, except that the former, judging hy the 
figure, seems rather broad. Possibly this may be an exaggera- 
tiou and incorrectly drawn ; for it is certainly broader than the 
dimensions given in the text. 

Three specimens from Cleveland Bay, presented to the Museum 
by Mr. Brazier, are remarkable on account of their bright olive- 
green colour and the blackness of the transverse lines. Of these, 
tbe three principal ones on the body-whorl occupy the positions 
always observable in this species — namely, the lowermost being at 
the periphery and terminating in front just above the aperture, the 
uppermost one distant 2 to 3 millim, from the suture, and the 
intermediate one more or less equidistant between the others. 
Besides these, there are at times finer interjacent lines, which, 
however, are more frequently above tbe uppermost, or between 
that and the next beneath than between the latter and the lower- 
most principal hands. The peristome in these three examples is 
unusually stained with blacky 
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15. Tivipaea, AMPULLAROiJiES, Jlmiley, 

Vivipara ampiillaroides,, Hanley, Con. Icon. (Paliiilina), iig. 30. 

Paliidina australis. Reeve, Con. Icon. fig. / I Marie?is, Ami. May. Nat» 
Hist. 1865, xvi. p. 255 ; Srnith, Voy. Erebus *§■' Terror, p. 3, pi, iv. 
fig.M). 

Paliulina affinis. Martens, /. e. p. 25(). 

Ilah. ? and Victoina Eiver, N. Australia Fitzroj 

Eiver and Port Essington (Capt. Wichlumi). 

It i>s difficult satisfactorily to draw a line of separation between 
this species and V. esdngfonensis. It has rather less of an um- 
bilicus and less convex whorls. The aperture, too, is a little acu- 
minate at the base at a point where an obtuse angulation around 
the umbilical region terminates on the peritreine. The latter is 
somewhat, as it were, pressed down on the columellar side, reflexed 
and bordered wdtli dark olive. The typical specimens of V. am^ 
ptillar aides, F. australis, and V. affinis are all in the Museum 
collection, so that I can state with certainty that they are iden- 
tical. Eeeves describes the sculpture of V. wnipuUaroules as 
‘‘ minutely punctured/’ and that of F. australis as ‘^ minutely 
striated.^* On examining the shells figured, their sculpture 
proves to be of precisely the same character. 

16. Tivipaba 'WATE itHonsii, A. Adams ^ Angas. (Plate VIL 
fig.' 14.) 

Vivipara Waterhousii, A, Adams < 5 * Angas^ Proc. ZooL Soo. 1863, 
p. 414, 

Ilab, Newcastle waters, Arnheim’s Land, N. Australia. 

17. ViYiPABA Km Gi, A, Adams ^ A'iigm. (Plate VII. fig. 15.) 

Vivipara Kingi, A, Adams cj* Angus, Proc. ZooL Soc. 1863, p. 415. 

Ilak King’s Ponds, Arnheim’s Land. 

This species resembles to some extent F. miemedia; but Is 
distingiiisbed by its larger umbilicus and the paler colour of the 
aperture. 

18. '/TiTIPABA IKTE:EMBniA/iIhn%. ■, 

Vivipara intermedia, Hanley, ConcholJcon. (Faludina), fig. 57 (1863), 

, Faludina ptirpurea, MartenSyAnn. ^ Mag. Nat. Hist. 1865, xvi, p. 428 ; 
A: : id. Mai Bkt 1865, p. 150.. . 

?' (Meeve); Murray River, Australia (Martem). 

The specimens described by Martens were received from Mr. 
■,'Krefft. \.The British, M.useum’ia. also indebted to the ..same.gen- 
:;'tleman' for three, examples from .. the ■ same river with, the follow- 
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ing remark : — Under water and old dead logs, and embedded in 
mud.’^ On comparing these with the type of F, mter7)iedia^ I 
cannot trace any specific distinction. 

19. ViYiPAEA Alisoni, Brazier, 

Vivipara Alisoni, Brazier ^ Proc. Linn, Soc, N, S. Whales, 1879, vol. iii, 

p. 221. 

Had. Dalmatia Elver, Queensland. 

Erom the brief description of this species, it appears to differ 
from F. sublineata in the whorls being only slightly convex ” 
and “ smooth.” The latter character, if it apply to the absence of 
spiral striation, at once distinguishes tliis species from all the 
other known forms inhabiting Australia. 

20. ViviPAEA TEiciHOTA, B. sp. (Plate VII. fig. 16.) 

Shell globosely conical, narrowly rimate, moderately solid, 
greenish yellow, encircled with three slightly raised, dark brown, 
subeqiiidistant thickish lines, sculptured by the lines of growth 
and minute spiral lirulse visible only under a lens, most conspi- 
cuous upon the spire and unequal in strength. Whorls 5, mode- 
rately convex, the penultimate somewhat bicarinated by the two 
raised brown lines, which are considerably paler, yet more promi- 
nent than upon the last volution ; upon this the uppermost and 
lowermost lines are more raised than the intermediate one. 
Aperture ovately circular, bluish white, the exterior bands being 
visible only far within, occupy ing rather more than half the entire 
length of the shell. Peristome simple, thinj columellar margin 
narrowly refiexed and depressed, united to the termination of the 
outer lip by a thin bluish-white callus. 

Length 22 millim., greatest diameter 18, above aperture 14 j 
aperture 12 long, 10 broad. 

Sal. ll^orth Australia (J". B. J/tey). 

This species, of which there are eleven specimens in the Museum, 
has the bands in the same position as the three chief ones in 
V, essingtonemis. In the latter, however, they are not raised. 
The whorls are less convex, the umbilicus much smaller, and the 
substance stouter. The prominence of the lines upon the penul- 
timate volution, amounting almost to keels, is very peculiar. The 
apex also is not purplish to the extent it is in F. essingtommis. 

21. ViviPABA niMiMATA, n. sp. (Plate VII. fig, 17.) 

Shell ovately conical, thinnish, umbilicated, olivaceous above 
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tlie periphery j greenisli beneath it. Spire livid, p-urplisli. Whorls 
5, moderately convex, minutely spirally striated. Striae raised, 
subgramilar through being crossed by fine lines of growth. Last 
volution not particularly swollen, exhibiting in some specimeus a 
faint obtuse angulation at the middle. Aperture irregularly 
broadly ovate, somewliat acute above, and a trifle effuse or pointed 
at the base, occupying about five ninths of the whole length ; the 
lower half of it is whitish, with a red stain at the base near the 
columella and at some distance from the basal margin of the peri™ 
stome ; the upper half corresponding with the exterior is darker 
in colour. Peristome but very little reflexed on the columellar 
side. Callus uniting the upper extremity and the columella very 
thin. 

Length 19 millim., diam. above aperture 12; mouth 10 long, 
7-1 wide. 

Hah. Victoria Eiver, N. Australia (J*. B. Ehey), 

This species may be known from V. sublineata by its rather 
narrower form, more conical spire, difference of colour, little wider 
umbilicus, narrower aperture and the red stain within it. The 
division of colour on the upper and lower part of the last whorl is 
more marked in some specimens than in others. The upper or 
dark colour in some examples exhibits faint indications of ob- 
scure narrow bands. The operculum is reddish, darker at the 
nucleus. 

Genus Labiha. 

22. Labiha Stbahoei, A. Adams. 

Larina Strangei, A. Adams, Proa. Zool, Sac* 1854, p. 41, |)L xxvii. fig. 3, 

Ilah. Moreton Biij (Adams)] Mackeiwde River (Brli. Mas.), 

This genus was supposed by Adams to be marine. It lias, 
however, very close relationship with Vtvlpara on account of the 
similarity of the opercula; and -it is' undoubtedly a ireshvvater 
„ form, , as is clearly proved by the Museum specimen, obtained in 
the Mackonzio River by the Port-Essington Expedition during 
' the year 1845. 

Genus Bithihia, 

- Bithinia vertiginosa, Frauenfeld, Verhandl, zoolMot. Verems fVien^ 
1862, p. 1162, 1864, p. 665, 1865, p, 527, pi ix. 

New Holland " 



FEESHWATEE SHELLS OE AUSTEALIA„ 


267 


24. Bithwta Soheadeei, Frauenfeld. 

Bitliinia Schraderi, Fraiienfeld^ Lc. 1862, p. 1153, 1864, p. 665, 1865, 

p. 527, pi- viii. 

Hah, Australia ? {Frjld,), 

25. BiTHiisriA HTALiHA, Brazier. 

Bithinia byalina. Brazier ^ Froc, Linn. Sog. N. S. Wales, 18/5, vol. i. 

p. 9. 

“ Shell turbinated, thin, glossy, shining, whitish under a brown 
epidermis. Whorls 5, roundly convex ; the last large, equalling 
half the length of the whole shell. Aperture somewhat lunate j peri- 
stome thickish ; margins continuous. Length 4 lines, breadth 2|. 

^^Hah. Eastern Creek, N. S. Wales. 

“ Bound in various parts of hTew South Wales, about Parra- 
matta and Chatsworth.” — Brazier, 

26. BiTHimA AxrsTEALis, n. sp. (Plate VII. fig. 18.) 

Shell small, white, not perforate. Whorls 4~5, very convex, very 
finely striated by the lines of growth. Suture deep, scarcely oblique. 
Aperture small, obliquely oval, somewhat acute above, occupying 
less than half the entire length. Peristome continuous, a little 
prominent on the columellar side, thus producing a false umbi- 
lical rimation and somewhat thickened, thin elsewhere. Oper- 
culum normal, shelly. 

Length 5 millim., diam. 3 ; aperture 2-|- long, wide. 

Hah. Victoria Eiver, IN’. Australia. 

Besides the strias or lines of growth, by the aid of a compound 
microscope very fine transverse lines are observable. 

Under the name of B. affmis, Brazier, two specimens found at 
Hillgrove Limestone Creek, Burdekin Eiver, Queensland, have 
come under my observation, sent to Mr. J. Taylor of Leeds by 
Mr. C. E, Beddome of Hobart Town, Tasmania. ' They diifer 
from those here described in having the last whorl smaller, the 
increase of the volutions appears to be less rapid, and the oper- 
culum is much more distinctly concentrically ringed by the lines 
of growth. 

Grenus Gabbia. 

27. GaBBIA AUSTBALISj.'IVyO^. ■■ 

Gabbia australis, Try on, American Journal of Conehoh lol. i. p. 22(h 
.pi. xxii. fig- 7* 

/ Ilah. New South Wales. 
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The operCEliini is somewhat calcareous, like tenta-> 

culata’^^ {Tryon), 

This genus requires further investigation in order to demon- 
strate its distinctness from Bitliinia, 

G-enus Palxjdinella ? 

28. Paludinella Gieesi, Anyas. 

Paliidiiiella Gilesi, Angas, Froc. ZooL Soc. 1877, p. 170, pi. xxvi. 
fig. 2, 

Mak Lake Eyre, South Australia. 

The operculum of this species is described by Angas as horny, 
paucispiral, with the nucleus subcentral.” I have examined the 
only operculum accompanying four specimens, among them being 
the type, liberally presented to the British M'useum by Mr. G. 
E- Angas; and it proves to be more of a concentric character, as 
in the genus Viviyara, with the exception of the subcentral 
nucleus, which exhibits about two spiral turns. 

Genus Amnicola ? 

29, Amnicola granitm:, Menlce. 

Paludina grarmm, Menhe, Moll. Nov. HolL ig. 8; PkiUppi, Ahbild. i, 
p. 6, pi. i. fig. 16; K’uster, Con.<-Cab. p. 64, pi. xi. figs. 37-38. 

Amnicola gramim, Frmenfeld^ Verhandl. zool.-^holan. Vereins Wien^ 
1864, pp. 611 & 663. 

Sal* Among white quartz-sand on the banks of the Swan 
Eiver (AlenTce) . 

The generic position of this little shell is at present doubtful, 
and it is unknown whether it is a marine or liiiviatile form. 

Genns Tatba. 

80. Tatea' rtteilaebis, A* Adams* (Plate YIL .lig* 19.) 

■ Biala rafilabris, A. Ad* Ann. tf’ Mag. Nat, Hist 1862, p. 298. 

■ nifilabris, Smithi Free. Zoot Soc* 1875, p. 538. 

Byduiaia huonensis, TenisoU'- Woods, Proc* Hog* Soc, T(.ism*^ 1875, p, 71 ; 
id* Trans. Eog* Soc. Victoria, 1878, vol. xiv. p. 62; Fetierd, Jonrn*^ 
Co«cA, voL ii. p. 93 (Bitbynia), 

Tatm hmmnmr 'Tenison-Woods, op. cit* lS7B, 7% 

'/Sal. Port' Lincoln (Adam); South Graf ton, ; Clarence Elver, 
Hew ' South Wales Huon Eiver, Tasmania (Temson-- 

"Woods" :^\JBeddome); Melbourne,' Victoria (Fefterd; also 
.wn*Woods )*.'. ' 
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Adams’s description was founded on old worn specimens, void 
of the dark brown epidermis which everywhere covers the sur- 
face. The operculum is said to he “ calcareous, with a vertical 
submarginal claw ” {Tenison-Woods^ 1. c. p. 7l). As far as I can 
discover, judging from an external view, it appears to be thin, 
horny, paucispiral, with the nucleus subeentral, but rather towards 
the base or lower end. 

Lieut. 0. E. Beddome, I.N., kindly presented to the British 
Museum some examples of Tatea liuoiiensis^ which, on comparison, 
prove to he identical with the Biala rnfilahris of A. Adams. 

Genus Hxdbobia. 

31. Hxdeobia* BuccjisroiDES, Qiioy ^ Qaimard. 

Faladina buccinoides, Qmy Gaim.Voy. Astrolabe, vol. iii. p. 1 75, Atlas 
pi. Iviii. %s. 13-15. 

Hydrobia buccinoides, Frauenfeld, VerhmidL zooL-hotan. Vereins Wien, 
1864, pp. 582 & 665. 

Mah, “Les marais saiim5,tres du port Weston,” New Hol- 
land. 

32. Htdeobia Peiissii, Fhili^pL 

Paludina Preissii, Fh. Abhild. ii. p. 137, ph ii. fig. 12. 

Hydrobia Preissii, Frauenfeld, op, cit. suprH pp. 637 &667. 

Mah. West Anstralia. 

38. Hybbobia Beazieei, n. sp. (Plate Til. fig. 21.) 

Shell trochoidal, subrimate, small, brown, coated generally with 
an earthy deposit, acutely keeled at the periphery. Whorls 5, 
moderately convex, striated by the lines of growth. Keel on 
body-whorl prominent, acute, falling just above the suture, and 
visible upon the upper whorls, obsolete on approaching the aper- 
ture. Base a little convex. Aperture broadly ovate. Peritreme 
continuous, a little thickened on the columellar side, and feebly 
expanded on the labral margin. 

Length 3 miEim., diam. 2 ; aperture 1-| long, wide. 

■,Mab, South Grafton, Clarence Biver, New South Wales, in a 
freshwater creek {Brazier), 

This species is well characterized by the sharp prominent keel 
which encircles the middle of the last volution. It does not, 
however, extend quite to the aperture, which consequently is not 

^ The generic position of this and the following nine species will remain in 
doubt until the animals have been carefully studied. 
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angular on tlie right or iabral side. Ifcs operciiliiiii is lioriiy, 
brown, and littorinoid in character, consisting of about two and a 
half -whorls. 

I liave mneh pleasure in associating this interesting ibnii witli 
the name of Mr. Brazier, who has sent a large series of it to tlie 
Miiseiiro. 

34. liiDEOBrATicTOMiE, (Plate VII. fig. 20.) 

Bjthinia victorifB, Tenisoti-^Woods, Trans. Roij. Soc. Victoria^ 18/8^ 
voL xiv. p. 65. 

Bythinella victorise, Tenisou'- Woods, Proe. Hoy, Soc. Tasmania, 1878, 
p. 71. 

Shell small, ovatcly conical, narrowly riinatc, horn-colour, lon- 
gitudinally striated, covered with a black Isli earthy deposit. 
Whorls 5, smooth, very convex, separated by a cleei) suture. 
Apex rather obtuse. Aperture small, obliquely ovate, a tidfle nar- 
rower above than below, but not acuminate, occupying about two 
fifths of the whole length of the shell. Peristome eontimious and 
free from the whorl. Operc-ulum horny, paucispiral. 

Length 3 millim., diam. ll*; aperture IJi* long, | w^ide. 

Hah* St. Kitts, South Australia {An(jas); Lake Connewarre, 
G-eelong {Teniso^i’-W'oods)* 

I do not feel quite certain that the opercolum is not slightly 
shelly; if so, the calcareous deposit is very thin indeed,, ' Several 
specimens have been presented to the M“i:iseum by Mr. G. P. 
Angas. I am not absolutely certain that tlie specinieiis, the 
description of which is given, above, are, without doubt, the .2%- 
thinki victorim of Woods. However, the diagnoBcs agree in many 
respects ; and I prefer to leave .the question to bo decided by com- 
parison of specimens to giving a new and qiossibly iinnecossary 
name. 

35. Htdboma PETTEEur, n. ap. (Plato VII* fig* 23.) 

Shell very small, .'pale horn-colour, rimate, subpupiform, aomi-; 
transparent, rather. 'glossy, ^ smooth, Whorls 4-5, very convex, 
and divided by, a very' deepr suture,; body-whorl only , a trifle 
„broader than,; the preceding. Aperture small, ovatoly 'circular, a 
little oblique, occupying' about .two sevenths of the entiro' le.ngth. 
Peristome continuous,' free from -the -whorl. Operculum .homy, 
thin, pa-ucispiral ■, 

Length':2„miiUm., diam..,l|.' ' 
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Sai. Eiclimond Eiverj ISTew South Wales, and Alert Elver, 
Queensland (W, F, Fetter F), 

86, IIydbobia A^^hasi, n, sp. (Plate VIL fig. 22.) 

Shell ovatelj conical, narrowly rimafce, smooth, yellowish olive, 
shining, covered with a blackish earthy deposit. Whorls 5, 
convex. Aperture ovate, oblique. Peristome continuous, free 
from the last whorl, the right margin being, very slightly expanded. 

Lengths^' millini., diam. 1| ; aperture long, 1 broad. 

Operculum with a subcentral nucleus, paucispiral, horny, with 
a callosity on the inner surface, from the centre of which arises an 
apophysis xvhich is directed towards the inner or columellar edge. 

Ilab. Compasely Eiver, Yictoria. 

The operculum differs from that in Fatoniella hergicelenemu 
in having the nucleus more central ; and notwithstanding its 
differing from the normal or typical form of the operculum 
in Hgdrolia^ at present I deem it advisable not to separate the 
species genericaliy on that account alone. 

G-enus LiMNiEA. 

87. Limnjea (Amphipeplea ?) Lessohi, Beshayes. 

Limnea Lessoni, Deshayes, Magasm deZooL 1830, p. 1 6, fgs. 1-2 ; Lesson^ 
Voy. Coquille, Zool. pi. xv. fig. 1 ; id. Centurie Zoologique^ lil.xliY. ; 
Kuster^Co7i.’-Cab.\A.v.1ags.l6-]7. 

Lyirmaea Le&nomi, Desk ^ Lesso7i, Centurie Zoologique, 1830, p. 120, 
pL xliv. (shell and animal). 

ChenUj Man. de Conch. vo\. i. fig. 3542. 

Lymnea perlevis, Conrad, Froc. Acad. Nat. Sci. Fhilad. 1850, voi. v. 

Amphipeplea perlevis, Conrad, American Journ. Conch. yoI. ii. p, 80, 
pi. i.fig. 5,' , ■■ ■ 

Amphipeplea Strangei, Pfeiffer, Malak. Bldtt. 1854, p. 64 ; 

Co 7 ich. 1854, p. 6 , pi. ii. figs. 5 & 65 Kuster, Con.^Cab. p. 60; 
Sowerby, Con. Icon. 5g. 40 {himnxa.). 

Amphipeplea melbournensis, Pfr.*, Nomtat. Conch, -p. 70, pi. xix. 
figs. 14-15 5 Con. Icon. 5^. 3S a-b (Limnsea). 

Limn ffia globosaj ^S'ower^, Co?3^, fig. 84. 

Mab. New Holland (Beshayes) i Macquarie Eiver (Besson ) ; 
Salamanca and^ Balonne Eivers, . • 'ISfew South ' W ales: ' (Conrad) ; 
Moreton Bay,;Queensland ; Melbourne, Yictoria (Ffr.) ; 

^ rfoiffer, in the /Novitates/ l. c., gives a reference to Proc. ZooL Soc. 1856; 
but I have carefully searched the volume in question, indeed the entire series of 
the ‘Proceedings,’ but cannot find any mention whatsoever of an Af. melhotmienm. 

'niKif.AouEK.— zoo:logx,,^ 19' 
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Douglas Eiver, Brisbane and Ipswicb, Queensland, and Eastern 
Creek near Cliatsworth, “N. S. Wales {Brazier'). 

This species, like most others in the genus, is subject to consi- 
derable variation in form, Tlie typical shell figured in the 
* Magasin de Zoologie ’ appears unnsualiy globose, and exhibits 
very regularly curved outlines, whilst the majority of the speci- 
mens wdiieh have come under my observation display a tendency 
to somewhat flattened sides. This difference was considered 
sufficient by Conrad for specific distinction ; hence he described 
his Ij, perledis. It is very douhtfni whether this species is a 
true Amj^ldpeplea^ upon which subject Martens (Ann. & Mag. 
iNat. Hist, 1866, vol. xvii. p. 212) offers some very interesting 
remarks. 


38. Limma (AMPiriEEPLEA ?) Phillipsx, a. Adams cf Angas. 

Aniphipeplea Phillipsi, A. Ad. .§' Ang. Proc. ZooL Soc. 1863, p. 416 j 
Sowerhij) Co7i. Icon. fig. 41 a-h. 

Litnnsea Deshayesii (Adams), Sowerhj, Con, Icon, fig, 95 a-b, 

IPab. Cornet Creek and Eoper’s Lake, Australia (Fori^ 
Mssington Bccfedition, 1845) ; Arnheim’s Land (Stuarfs Bxge- 
dition). 

It is difficult to draw a line between this specioKS and L, Lessoni, 
The typical forms are very different, the latter having a very short 
spire, whilst that of the former is comparatively long and acuini- 
nate. But there are some varieties wdrich appear almost inter- 
mediate with regard to the height of the spire. The specimens 
described by Adams and Angas have been liberally presented to 
the British Museum by the latter gentleman. They are, I believe, 
the young state of the large L, BesliagesH, Botli were obtained 
from bforfch Australia, and both, exhibit, the same strong spiral 
strlation, a character entirely overlooked by .Bowerby. in ' liis 
slovenly monograph of this genus* 

, 80* LiMraA'CAMPiixPEPLEA?) Ahuast, Eoimrhj. ' 

' Linmsea, Angasi, Bowerhy, Con, Icon, fip lla-i, species 12. 

'' ^ '■ JIah'. 'Port Darwin,' North Australia, 

■.■This is closely allied to L, FInlUjm, but, has a shorter spire, is' 
rather" more globose, more glossy, although exhibiting,' .spiral 'stria-" 
tion, 'and of.a brownish horny ■colour,. ' , Sowerhy says it .is',**' varie- 
gated bf" opaque white .interrupted stripes. ' Ii.i this 'resp'oet.,' the 
species differs from all the other known species,”'' This, is" an iuae- 
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curacy of obsei’Tation ; for the “ opaque Trhite interrupted stripes ” 
are merely accidental blemishes where the shell has been eaten 
into and the coloured surface removed. Of this I speak with 
certainty, as the actual type is in the Museum, presented by 
Mr. Angas. 

40. Ltmw.ea ( Amphipeplea ?) yihosa, A. Adams Angas, 

Amphipeplea vinosa, Ad. Sf Ang. Proe, Zool Soa. 1863, p. 415; 

Sowerhy, Con. Icon, fg. 37. 

Sah. Adelaide Eiver, [North Australia (Stnarfs Uivpedifion). 

This is remarkable for the depth of its colour. It is less acu- 
minate in the spire and more shouldered in the body-whorl than 
i. Angasi, agreeing rather in these respects with L. Lessoni ; but 
that is a larger species, somewhat more globose, and of a pale 
tint. 

It appears to me a matter of considerable doubt whether this 
and the three preceding forms have, or have not, any real specific 
differences. In the Museum series, consisting of over a hundred 
and fifty specimens, I cannot draw any quite satisfactory limits. 
L. vinosa perhaps is the most easily distinguishable ; for, judging 
from the ten examples before me, it appears to be always of a 
uniform vinous tint. L. Lessoni is the most globose of the four 
species, L, Fliillipsi the most elongate, and L. Angasi somewhat 
intermediate between the two latter, and of a rather brighter 
colour. All exhibit more or less spiral striation. Scarcely two 
specimens are precisely alike, and the form of the aperture, the 
height of the spire, and the character of the columeiiar twist 
are subject to the greatest variation. 

41. Limkjea AEEiHis, (Plate Y. fig. 14.) 

Limtiseus affnis, Parreyss, Kusier, Oon,'-Cab, p. 55, pL xii. %s. 5-6. 

Mai. New' Holland. 

Of this species the British Museum possesses examples pur- 
chased of Parreyss under the above name. It is of a narrower 
and ni ore ovate form than the preceding species. 

42., Limma B,BEViCAUi)A, Sowerlg. .(Plate, Y. figs. 17-18.) ' 

Limiijjea brevicauda (Parreyss MS,), Sowb, Con, Ico». fig. 135 ; Theobald 
Hanley, ConchoL Indica, p. 64 , pi. elyiii. fig. 7. 

Mai, Australia (Farregss in Brit, Mus.) ; .'Cashmere' ( W. Blan- 
ford). . 

This species calls'to mind the European J5. amrimlarm. • Sowerby 

19'^ ', 
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represents tlie columella decidedly too sinuated^ and Iiis figure is 
unlike tlie skell lie copied. 

43. LiMNiEA SHBAQHATiniS, Tate. 

LimniEa siilbaquatilisj Tate, Trans. 4’ Troc, Roy, Soc. South Australia, 
vol. iii. p. 103, pi. iv. fig. 6 a-b. 

Eal), Biver Torrens at Adelaide. 

44. Limma’papybagexI, Tate. 

Limnffla papyracea, Taie, 1. c, supra, pi, iv. fig. 5a-c. 

Eah. Near Penola, South Australia. 

45. LiMHiEA Bbaziert, n. sp. (Plate V. fig. 15.) 

Shell ovate, acuminate above, glossy, brownish horn-colour, 
somewhat strongly striated longitudinally by the lines of incre- 
ment, without spiral or transverse sculpture. Whorls 4?, very 
convex, separated by a simple deepisli suture. Aperture ovately 
pyriform, occupying about two thirds of the entire length of the 
shell. Columella obliquely arcuate, spirally contorted, with a 
flattish or even excavated margin, refiexed in the umbilical region, 
and connected with the lip above by a tliin whitish callosity. 
Length. 9 millim., diam. apei'tureO long, 4| broad. 

Glebe Point, Sydney, New South W ales. On a flat rock 
with Clearwater running over them 

I have much pleasure in naming this species after Mr. John 
Brazier of Sydney, by whom the specimens wei’e collected, and to 
whom the British Museum is indebted for a very valuable series 
of Elii/sa? and Limnmm from Australia, besides a collection of 
Melanim from several of tho Pacific islands, and various other 
shells, all of wdiich have special localities attached to them, which 
circumstance adds very materially to their interest. 

40. . Limmia sptbuiata, Momson. 
lirrmiTca. spirulata, Sowerby,, Con. Icon. fig. 106 a-b. 

' Mat. Australia. , 

/This species is said by Sowerby to be described in the Mournal 
' de ' Conchy liogie,’ but,' I, fail' to , find' 'tho description . 

. '47'.. Limhjea TicTOBiji, B. sp. ' '.(Plate V. fig. 16.) 

.Shell -narrowly ' ovate,' turreted, , 'browmish corneous. "Whorls 
4-5, .convex, striated both longitudinally by the lines of growth, 
and transversely., .by somewhat indistinct spiral stria* .. Spire' 
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turreted ; apex not very acute. Last wliorl elongate. Aperture 
inversely siibauriform, about half the length of the shell. Colu- 
mella not much contorted, brownish, reiiexed over the umbilical 
region, and joined to the upper lip by a thin brownish callosity. 
Labrum tinged with brown. 

Length 6 millim., diam. 2-|-. 

Sah. Barnsdale, Victoria, South Australia (W, F. Fetterd), 

Of this interesting little species I have seen but two specimens, 
kindly placed in my hands for examination by Mr. J. V. Taylor, 
editor of the ^ 3 ournal of Conchology.’ It is much narrower than 
A. Brazieri or any of the Australian species of this genus. Of 
course it is impossible to say if either of these shells be adult j 
but, judging from the appearance of the columella and the callo- 
sity upon it, I am inclined to believe that such is the case. 

Besides the eight species above mentioned, there are in the 
Museum three others with the locality Australia attached to 
them ; hut as I am not absolutely certain that they are without 
doubt Australian forms, I think it advisable to await further in- 
formation before describing them. 

Genus Phtsa. 

The Australian species of this genus are numerous, some of 
them being very interesting forms. It is excessively difficult, I 
may say impossible, for one residing in England, and with com- 
paratively small collections, to arrange the specimens in specific 
groups, and still more difficult, either by words or figures, to 
convey to others the characters which mark the various forms. 
Therefore I hope that some resident conchologist, who has the 
opportunity of collecting the shells in large numbers, will take 
up the study of this neglected group, and, by examination of the 
animals and large series of shells, endeavour to discover such con- 
stant distinctions as may enable us to know the limits of the 
different species. Fifty-two species, ineluding those now de- 
scribed for the first time, have already been cbaracterized; but 
some of these are undoubtedly synonymous with others; and there 
is every probability that some of those now admitted as distinct 
would fall ill the category of synonyms if I had an. opportunity 
of examining the type specimens. 
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List of AustraMan Physse arrmujed chmwhfwdly. 

1825. Fhysa uovse hollaudiic, Blainville, 

1826--3(). Physa novie hoHaiuluc, Lm-o?*, = Lessoiui, Smith. 

1 832. Pbysa georgiaiui, Quoi^ Guimard. 

1834, lK)va^ iiollixiuliie. Gray, = Gmyi, Smith. 

1839. Anion, = P. mui'giuatii, Kmter, 

1844. — marginatii^ Kilster. 

australisj Koch. 

Ludwigii,, Krauss. 

1847. gibbosa, Gould. 

1850. peetorosa, Conrad. 

aiistraliana, Conrad. 

|g 5 ][^ cariuata;, H. Adams. 

truncata, H. Adams. 

obcsa, //. Adams. 

Cuiniogii, IL Adams. 

] 862. alieito, Reeve. 

1863. iVewaoiiibi, A. Adams Anyas. 

ferrugiiiea, A. Adams df Anyas. 

... biidia, A. Ada?ns Anyas. 

olivacea, A. Adams Anyas. 

coiicivma, /I, Adams Anyas. 

lieevei, A. Adams Anyas. 

„ bonns-hennciis, A. Adams tS* Anyas. 

1864. ““ — ixdliiUif A. Adams '^\Anyas. 

1866. ' — -- llmmAly Tryoti. 

~ acutispira, I 

1873. tcBuistriata^ Soiverby. 

pyrainidata, Sowerby. 

latilabiata, ssllainesii. Try on. 

— ■— dispar, 

. — — proteus, Sowerby, 

aeiculata, Sowerby, 

... — su bull data, Sowerby. 

Adainsiaua, Canejri, = gil)l)Osa, var. 

1874. — — piiigids, Sowerby^ = pcctorusa,, Conrad. 

texturata, Scwerhy. 

bullata, Soiverby. 

diiplicata, Sowerby. 

piuit^ainita, 8V>«;<:?r%. 
sid>irdbita, 

. — - |Yik)sa, 

, ' crebriciliata, . 

„ — araclmoidea, Ahiison* Woods . ' 

~ yaia*aiuisis, 

IB7^» — brisbHuicapIVeliym Taylor ^ »= proteua, var. 

' ■■ Nelson f Taylor, 

1861.' Physopsis 'Jukcsii, i£ 
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48. Phtsa liTOTJS-HOLLAisrjDiiE, Blahwille, (Plate V. figs. 19- 
20 .) 

Ph 3 ^sa nov®-liollanclis3e, Bl, Ma7i. de Malacol 1825, p. 450, pL xxxvii. 
figs. 3-3a, 

Sab. Wew Holland. 

Blaiiiville’s figures, now reproduced, wliicli are evidently very 
inaccurately drawn, represent a shell of unusually large size, with 
a much prolonged columella and aperture. A specimen in the 
Museum collection, w-hich approaches the figure considerably 
in form, is a variety of Sowerby (Con. Icon. fig. 43 d). 

However, the mouth is more oblique and not so prolonged in- 
feriorly, and the apex of the spire is more acute. Another species 
which bears a closer resemblance to Blainville’s figure is the 
Aflem aurantia of Carpenter ; but this is an inhabitant of Cali- 
fornia, and consequently, if the locality given by Blainville be 
correct, it is very remarkable that Australia and Horth America 
should possess species so very similar. 

49. Phtsa Lessohi. (Plate Y. figs. 21-22, after Lesson.) 

Physa nov83 liollandise, Lesson^ Voy. Coquille, vol. ii. p. 332, pi. xvi. 

figs. 5-5 " ; Kuster, Con.-Cab. p. 18, pi. ii. figs. 20-22. 

Sah. Macquarie Biver. 

The name employed by Lesson having already been assigned to 
a species by Blainville, I here substitute that of LessoniL I have 
not been able satisfactorily to identify any specimens in the 
Museum with this species; but certain forms S* ‘proteMS 
approach it rather closely, 

50. Phtsa OEOEGiAUfA, Quop ^ Oamard. (Plate Y. figs. 23-24) 

Physa georgiana, Qwo?/ 4" Voy. de r Astrolabe, vol. ii. p. 207, 

pi. Iviii. figs. 23-24 ; Kuster, Con.-Cab. p. 25, pi. iv. figs. 13-14 

■Mab. “ Le port du lloi-Georges, a la Houvelle-Hollande.’' 

The figures here given are copied Bom the ‘ Astrolabe.^ 

51. Phtsa' (xUATi. (Plate' Y. fig. "25.) 

Physa iiovajdiollaudiaj, Crci/, ed. Cunieds Animal Kingdoms 

pi. xsvii. fig. 4 ; iSower^y, Cow. fig. 10. 

Sah. Hew Holland. 

Ill this instance Sowerby figures Grray^s F. nopwAtoUmidm, md 
gives the reference to that described by Blainville under the same 
name. The species may eventually prove a variety of the variable 
P. gihhom. ■ ' , , ' • . . 
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52. Physa MABOiHATA, Kllster. (Plate VI. figs. 1-2, after 
Kiister.) 

Pliysa margiiiata., Imstci\ Con,-Cab. p. 10, pL ii. figs. 1-2. 

Pliysa novie-liolliiiKliaJ, Verzeicim. p. 49. no. l/B!). 

PA. testa eloiigato-ovata, acuminata, uiiidiuseiila, striata, |)el- 
liicida, teiiiiiiisculaj corueo-lutcsceiis, vertico o'bscuro ; aiitractibiia 
6, coiivexiiisciilis, iiltimis margiiiibus rufis; apertura semiovata ; 
columella alba, uniplicata.’'' Leiig'tli ,22 miilim. 

Ilalj, New Holland (Iloc/i), 

53. PhYkSa ahsteams, Jioeb.. (Plate VI. figs. 7-S.) 

Physa australis, lulstery Con.-Cah. ed. 2, p. 9, ])L i. figs. 15-17. 

PA. testa oblongo-ovata, subdiapbana, Imvi, iiitidiusciila, 
lutesceiis; spira exserta, obtusa. ; aiitractibua subiio inajoribiis, 
convexis; apertura ovata, alba, peristornato aeuto, iutiis sublabiato; 
colmnclla recta, subplicafca,” 

JIah. W est Australia. 

Spire almost lialf tbe leiigtli of tlie sliell. Lip with a thin 
white thiekeniiig within. Tlie figures now given are copied from 
Kiister. 

5't. Puts A LtinwiciXi, Isauss. (Plate VI. figs. 9-10, after 
Kiister.) 

Pliysa Liidwigii, Kiister, €ou»^Coh. -p. 21, pi iii. figs, 14-16. 

** PA. testa irrcgulariter ovata, ventricosa, diaphana, teiiera, 
corneo-ltitescenB ; spira elongata, tuiTita, acuminata ; anfractibus 
6, Biibito accreseeritibiis, coiiyexis, ultimo supei'iie subpiano ; a])er- 
tura oblonga ; columella subcoueava, alba, peristomate simplice, 
aeuto, intiis, sanguiiieo-limbato.” 

IM. New Holland. 

Peculiar for its pointed spix'O and the flattened upper part of 
the body-'W'horL ' 

Tills •, species may liereaffcer be identified witli P. gthhmi. If 
BO, the latter name must be abandoned,. The figure of P. Ludwujii 
appeared in LinEerung dTmf the ^'ConchyliernOabinet/ imblisbed 
inlB44;'but the, description was not .given ' antil 1850, in tlie 
ninetieth part. 'Gould’s description appeared in the Boston 
See, N\at. IlM. P,inceedkigs for 1847. 

56. PiiTSA inmmk, Gould. , (Plato VI. figs, 8-0.)' 

Physa gibhosii, Goidd, Proc. Boston Soc. Kat Mist, volii. 1847, p. 214 ; 
id, Wilkes's Bwpior. Exped., Atlas, fig. 137.} Otia Conchoid 42 f 

Bowerby, Con* Icon, fig. 27* 
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Var. = Aplexa Adamsiana, Canefr% Viag. Magenta^ p. 103^ pi. iii. fig. 3. 

Physa proteus (part.), Soiverby, I, c. fig. 43c. 

Sah, New South Wales. 

This species, judging from the specimens in the Museum which 
I consider belong to it, is very variable. The typical form has 
rather a short spire ; but this in certain examples is much pro- 
duced, so that the length above the aperture equals half the shell. 

The Museum specimens are from Cook’s Elver near Sydney, 
from Denbigh, Liverpool, and Parramatta. New Zealand is given 
by Sower by, and is evidently incorrect. 

The large form named Adamsimia by Canefri, of which there are 
several specimens in the Museum, does not, I think, exhibit any 
constant specific differences. It certainly presents a very diffe- 
rent appearance to the normal gihhosa^ lacking the shouldering 
or gibbosity of the last whorl, and exhibiting a comparatively 
elongated spire ; still, in a large series, such as that before me, 
there are many intermediate forms ; so that the conspecific rela- 
tionship is apparent, and it becomes impossible to draw a line of 
limitation. 

56. Physa peotoeosa, Conrad. (Plate YI. fig. 11.) 

Physa pectorosa, Conrad, Proc. Acad. Klat. Sci. Philad. 1850, vol. v. 
p. 11 ; id. American Journ. Conch, ii. p. 81, pi. i. fig. 6. 

Var. = Physa pinguis, Sowerhy, Con. Icon, fig, 93 a-b. 

Sab. 3ogB.n Hiver {Co7zrad) ; ’Bslonne SiYei\ (McGilUvrag); 
South Australia 

The figure of this species in the ^ American Journal’ does not 
show the ventricosity of the penultimate whorl at all satisfactorily* 
The double fold on the columella is not peculiar to this species ; 
for the same character, by no means a constant one, is met with 
ill some specimens of P. gihhosa, P. proteus^ and other species. 
P. pinguu differs from the typical form in having a shorter spire, 
which is subject to much variation in this genus. 

57. Physa austealiaha, .. ' (Plate YL" fig. 12, after 

Conrad.) 

Physa australiana, Conrad, Proc. Acad. Nat. Sci, Philad, 1850, vol. ?. 
p. 81 yid. American Journ. Conch, ii. p. 81, pi. i. fig. 7» 

“Elliptical, thin, diaphanous ; volutions 4 or 5, regularly con- 
vex; spire short ; epidermis amber-coloured; columella with a 
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slender prominent fold, which revolves within to the apex ; margin 
of labriim regiihirly curved and rounded.’'’ 

EaL Bogan Biver, N. S. mies. 

58. PiiTSA. Newcombt, a. Adams cf Amjas, 

Pliysa Ncweombi, A. Adams tf Ant; as, Proc. ZooL Soa, iSbtl, |). 41G ; 
Sowerby, Con. Ico7i. fig. 21. 

Mai). Pond near Mount Margaret, Central AuBtralia {Anyas). 

This species is remarkahle for the rapid enlargement of the 
bodj-whori and the large size of the aperture. It is also uinbi™ 
Heated, and the great development of the labium is very unusual 
in this genus. 

59. Phtsa. ikflata, A. Adams tj* Anyas. 

Physa irdiata, A. Adams Angas, Proc. ZooL Soc. 18()4, 39 ; Soioerbg, 

Con. Icon. tig. 4 a~b, 

Ilah. 'Wakefield Eiver, S. Australia (Angas). 

The types of tliis spe’eies, presented to the British Museum by 
Mr. G. P. Angas, display even greater inllation of tlie whorls than 
is represented in the figure in the ‘ Conchologia Iconicad 

F. MeweomU is very like this species, but it is rather longer, 1ms 
a.bigher spire, a.sbailower sutui’c, and the whorls are less^ swollen. 
The aperture, too, is not so broad and rounded, and tlie colour is 
diiferent, being of a brownish tint, whilst that of P. injlata is 
greenish' olive.' 

60. PiivsA BADiA, A. Adams cf Angas. 

Physa badia, A, Adams f Angas, Proc. ZooL Soc. 1863, p. 416; 
Sowerbg, Con, Jeon, fig. 51 ct-b. 

Mah, A i^ributary of the Adelaide Biver, A:riiheim'’3 .Land, 
M*. Australia (Angas), 

This dull'lioa,vy-lookiog speeicjs m not ■ unlike an .elongate form, 

F. jimdorosa. 

6,1,.' Physa rEitEtroiKEA, 'A, Adams f Angas, ' 

' Physa .ferruginca, A. Adams if Angas, Proc. Zool Soc. 1803, p.' d.lOy 

'' SoweH)g,.Con, Ico7i, 25. 

JfhL' .Same as the preceding. species. 

. ' This, sp.ecies is readily distiuguiglmd' from all others iii the genus' 
by the cl.eep' vinons-red' colotir,..a character but very ind'ifiereniij 
rendered in the figure by So werby. 
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62. Physa OONCIHIS'A, A, Adams ^ Angas. (Plate VI. figs. 
13--14.) 

Pliysa coiicimia, A. Adams <5* Angas, Proc. Zool Soc. 1863, p. 417; 

Sowerby, Con, Icon. fig. 35, 

Sah. Arnlieiin’s Laud, N. Australia (Angas). 

Sowerbj’s figure, taken from the type presented to the Museuiii 
by Mr- Angas, is not at all good. The somewhat flattened dextral 
outline of the body-whorl is incorrect. It should be curved, and 
the upper volutions are also convex. The columella, too, does 
not exhibit the broad white callosity portrayed in the figure. The 
surface is minutely decussated, the apex brownish, and the suture 
generally bordered by a narrow brownish line. 

63. Physa olivacea, A. Adams # Angas. (Plate VI. fig. 15.) 

Physa olivacea, Adams ^ Angas, Proc. Zool. Soc. 1863, p. 416; 

Sowerby, Con. Icon. fig. 34. 

Ilab. Ariiheim’s Land, N. Australia (Angas). 

The description in the ‘ Conehologia Iconiea ’ is very mislead* 
ing. Sowerby there describes the “ wdiorls rather angnlar, the 
apical one mamillated ; last whorl posteriorly angular ; aperture 
chestnut within.” On the contrary, the single specimen in 
the Museum, which is the type and the shell he figured, has 
slightly convex whorls, without the faintest indication of angula- 
tion. As the apex is eroded, a fact mentioned by Angas in his 
description, it is absurd to state that the apical whorl is, mamil- 
lated. I presume he did not examine the specimen with a lens, 
but merely described the appearance to the naked eye. Thelast 
whorl also is not the least angular, and the aperture is of the 
same olivaceous tint as the exterior, and not chestnut. In the 
figure the columellar fold is placed too high up, and is much too 
prominent. 

64. Phtsa (IsrnoRA) Haihesii, Trgon. 

Physa ITainesii, Tryon^Amer. Journ. Conch, ii. p. 9, pl. ii. fig. 9. 

Physa latiiabiata, -Sotcer^y, Jcow. fig. 33 a”2». 

Sab. Victoria Eiver and Pepnch Island, N. Australia, 

This is a very distinct species, and readily recognized by its 
pallid colour and the great expansion of the peristome over the 
umbilicus. 
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65, Physa (Bulinus) actjtisihea, Tryon. (Plate YI. fig. 
after Try on.) 

Physa (Buliniis) acutispira;, Try cm, American Journ, Conch, vol, ii. p. 9^ 

pL ii. fig. 10. 

Shell cylindrically ovate, elongated, very tliiii, transparent, 
higlily polialied ; spire elevated, very acute, suture slightly im- 
pressed ; whorls 5, oblique, sliglitly convex ; aperture narrow- 
ovate, two tliirds tlie total length ; eolianella a little folded, and 
somewhat turned back at the base. Very light liorU" colour.” 

Length 12 niilliin., diain. 6. 

Mah, Australia. 

60. Phtsa ptbamibata, Sotverhy. (Plate YI. fig. 17.) 

Physa pyi-ainidata, Sowerhy, Con. Icon. fig. 62. 

Mah. Plinder’s Island, Bass’s Straits (J. Mllligim) j Victoria, 
S. Australia (Ilrazier), 

Both the figure and description of this species are bad. The 
former represents the penultimate whorl not suflieieiitly convex,, 
the aperture too large, and the columellar fold too prominent. 
The description may thus be emended:— 

Shell solid, livid horn-colour, pyramidal ; spire produced ; whorls 
7, rather convex, the penultimate somewhat inflated, the last, 
elongate, a little ventricose. Aperture auriform, of the same 
colour within as the exterior, but with a broad purplish-brown 
stain witbin the lip, ‘which extends along the base and gradually 
becomes broader, Goliimellar fold not at all prominent, unless 
the shell is turned so that the eye sees far within the aperture. 

67. Phxsa bispab, Sowerly. 

Physa dispar, Sowerhy, Con. Icon, fig, 6G a-b. 

JIah* Sydney {Sotiwrly) ; Swan liiver (Jfz^.*^. Cimvmy). 

. 68. 'Phxsa aoictoata, 

Phvsa acieulata, Sowerhy^ Con. Icon. fig. 59. 

' Mab, New 'South "Wales. 

' Jk very distinct ■ species, on account of the great length of iho' 
; spire, ■ , 

PlITSA SUBIKEHATA, 

, ' physa'jubiuflata, Sowerby^ Con. Icon, 'fig. 6 a, species 5. ■ 

Mai), South Australia 
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70. . Phxsa PROTEUS, Sowerhy. 

Physa proteusj Sowerby, Con. Icon. fig. 43 a-b (non = gibbosa, 
Gould ) . 

Var. jun. = P. brisbanica, Nelson^ Taylor^ Journ. Conch, ii. p. 288^ 
pi i. fig. 7 (bad). 

Hob. Nortli, East, and South Australia. 

This species seems to be pretty generally distributed ; for in 
the Museum there are specimens from the Eiver Isaacs, Moreton 
Bay, Adelaide, Brisbane, Adelaide Eiver, Murray Eiver, and Eock- 
hampton. 

It is extremely variable in form, and the length, of the spire 
differs most remarkably in series of specimens from the same loca- 
lity. Very probably certain varieties will eventually prove to be 
the P. novas-liollandicB of Blainville and the P. Lessonii (novcc'^ 
holtandics^ Lesson). 

The shell described under the name of P. hrisbmiica, which 
has been submitted to me for examination, appears to be the young 
state of a variety of this species. The figure of it represents the 
spire too long and much stouter. 

71. Puts A subuhdata, Sowerhy. 

Pbj^sa subundata, Sowerby, Con. Icon. fig. 61. 

Hah. St. Margarets, South Australia (Sowerhy); Cardwell, 
Eockingb am Bay, Queensland 

The colour of this species, judging by the figure and speci- 
mens sent by Mr. Brazier to the Museum, is rather pale horn- 
colour than olive-brown ” as described by Sowerby. The spiral 
striation will distinguish this species from which it 

somewhat resembles in form. 

72. PhTSA TEKUrSTRlATA, 

Physa tenuistriata, Powcrfey, Con. Icon. fig. 85. 
jEfo5. Torrens Eiver, South Australia (&ie?er%). 

73. Phtsa TEXTURATA, 

Physa texturata, Sower5?/, Co«. Icon. fig. 95. 

'Hah. South Australia ; Sutton Grange, Vietoria 

(P. Mheridye). 

The extreme upper margin of the whorls is bordered with a fine 
white thread-like line, beneath which there is a narrow dark band. 
The light brownish stripe within the aperture is an internal 
''■thickening. 
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74. Phtsa eexlatAj Bowerh^, 

PliTsa btillataj Sowerb^, Con. Icon, fig. 97. 

Sab. Soiitli Australia {Soich.) ; Botanic Gardens, Sjdnej 
(Brazier). 

The wliorls are in number, whereof tlie three or four 
upper ones are conspicuously small. Perhaps only a variety of 
P. gihbosa, 

75. Phtsa buplicata, Boiverhj. 

Physa cluplicata, Soiverhi/, Con. Icon. fig. 100. 

Sah. Wide Bay, Australia (Sowh.). 

76. Phtsa putctiteata, Sowerlg. 

Physa piuictiirata, Soicerhjj Con. Icon. fig. 91 a~b* 

Sab. Australia (Sowb.). 

77. Phtsa ehsifoemis, Selson Taylor. (Plate YI. fig. 18.) 

Physa fusiformis, Selson Taylor ^ Journal of Conchology , voL ii. p. 289, 

pi. i. fig. 9. 

Sat. Eichmond Elver, Kew South Wales. 

This species, the types of which have been kindly submitted to 
me for examination, exhibits the usual strim of growth, and trans- 
verse rather remote puncture-lines. The wborls are six in number, 
slightly convex, and. separated by a very oblique suture. The lip, 
'viewed laterally, appears, arched and prominent in the middle, and 
feebly siiiuated' near the sutnre, ■ The figure in the Journal of 
Conehology ’ represents the body -whorl too convex on the left side 
and the aperture a trifle too long. 

78. ' Phtsa .Bedhomei, WeUon Taylor. (Plate YI. fig. 19.) 

Physa Beddoinei, Nelson 8^ Taylor, Journal of Conehology, 1879, vol. ii. 

p. 289, phi. fig. 8. 

Shell elongate, slender, semitransparent, . pale horn-colour, at 
long.intervals wuth yellowish stripes marking stages of growth, 
generally coated with a very black earthy deposit. ' Spire slender, 
regular; apex acute,' brown.' 'Whorls 7~8, moderately convex, 
regularly .increasing, divided by a rather oblique suture, bordered 
above 'by 'a.' very narrow thread-like .wPite.line, rather coarsely;, 
striated by the lines of increment, which are minutely decussated" 
by. 'excessively 'fine spiral .striae. Last - whorl but little .;iii'fi.ated, 
stained 'with rich' browm within the aperture ' at the .base of 'the 
columella. , Aperture narrow^ sometimes hard.ly about .aslo.ng'as, 
or a little longer than, half the shell; labrum, viewed ■ .laterally, 
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arcuate aucl prominent in the middle, a little sinuated near the 
suture, and receding towards the base. Coluinellar twist thin- 
nish, moderately prominent, covered with a greyish callosity, 
which is reflexed in the umbilical region and extends to the lip 
above. 

Length 18 millim., greatest diam. 7^; aperture 8^ loEg, 3^ 
wide. 

Mah. Townsville, Queensland {Fettard); Cleveland Bay^ 
Queensland {Brazier)', Clarence Eiver, JST. S. Wales (Shrmc/e), 

Both those from the latter locality in the Ciiiningian Collec- 
tion and the three specimens sent by Mr. Brazier are covered 
with a very black earthy deposit. P. acuth^ira, Tryon, is a 
smaller species with a much shorter spire. The spiral striee vary 
in distinctness, in some examples being scarcely observable. In 
Messrs. Taylor and ISTelson’s figure the whorls are rather too 
convex. 

79. Phxsa geacilenta, n. sp. (Plate YI. fig. 20.) 

Shell narrow, elongate, yellowish horn-colour, sometimes striped 
at intervals with opaque yellow periodic marks of growdh upon the 
last wdiorl. Yolutions 6, a little convex, regularly but rapidly 
enlarging, very faintly constricted beneath the suture, striated by 
the lines of growdb and minute interrupted strice in the same 
direction, which give the surface a very finely wu-iiikled appear- 
ance, visible only under a lens. Aperture narrow, inversely auri- 
form, pale bluish or pinkish wdiite within, generally less than half 
the length of the shell. Columellar fold distinct, tbickisb, imited 
to the upper termination of the outer lip by a thin callosity. 
Labruni, viewed laterally, much curved in the middle, slightly 
sinuated cdose to the suture, and very receding at the lower 
part. 

Length 16 millim., greatest width 6. 

Endeavour Creek or Eiver, Queensland. 

This species is of a more opaque texture than P. Beachmei^ and 
has fewer and more rapidly enlarging whorls. It is also of a 
diflurent colour, has a less shining surface, lacks the browm stain 
at the base of the last whorl seen within' the aperture,, and' the 
columella is thicker. 

Five out of six specimens before, me have the apex of the spire 
broken, or naturally eroded,., leaving but' .four , of the whorls 
remaining. ■ 
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80. Physa peobtjcta, n. sp. (Plate YI. fig. 21.) 

Sliell elongate, of a jellowish olivaceous colour, somewliat 
strongly striated by tbe lines of growth ; spire elongate, acami- 
nate. Whorls 6~7, convex, regularly increasing, the last some- 
times faintly constricted beneath the suture, which is very oblique 
and occasionally narrowly marginate. Last volution elongate, a 
little inflated. Aperture obliquely inversely auriform, acute 
above, generally less than half the entire length of the shell, but 
sometimes longer. Coluniellar fold thin, moderately prominent, 
white. Callus on the paries thin, extending to the lip above. 
Labrum, viewed laterally, obliquely arcuate, very slightly sinuated 
near the suture. 

Length 26 millim., diam. 10; aperture 12J long, 5 broad. 

Sab. South Grafton, Clarence Eiver {Brazier)'^ Hunter Eiver 
(Dr, A. Sinclair^ B.S.). 

This species is rather narrower in tbe body-wborl than P. gib-- 
bosa^ var. Adamsiana, Canefri, and those of the spire are perhaps 
more regular in their enlargement. The colour, too, is not so 
olivaceous, being rather yellower in tint. P, attenmta, Sowerby, 
from Tasmania, has a less acuminate spire; and the body-whorl is 
conspicuously narrow in proportion to the preceding whorls. P. 
gzhiosai however, may eventually include this species, as certain 
slender forms approach it very closely. 

81. Phxsa Beazieei, n. sp. (Plate YI. fig. 22.) 

Shell short, ovate, subglobose, glossy, pellucid, horny brown, 
striated feebly by the lines of growth, and crossed by spiral, more 
or less punctate striee, some of which are rather remote. Whorls 
4, rapidly enlarging, convex ; last large, subglobose. Aperture 
broadly subauriform, acutish above, rounded below, occupying 
about two thirds of the whole length. Columella simple, arcuate, 
exhibiting no fold, covered with a greyish callosity extending to 
the lip above and refiexed in tbe umbilical region, thus producing 
' a narrow rimation. i Labrum,,- viewed lat-erally, almo-st straight, 
..not arcuate in the middle. ' 

Length' 12, millim., -greatest, .diameter- -aperture ■' 71- -loiig,'„ 
,,4broad. , , - v' 

, Yar., Shell , of a pale horn-colour. ■ ' 

,';" Yar., ■^■.-'Sh,ell Ia-rger,„than type,- -spire ,a:little shorter, aperture 
a- little-, longer.- ^ Colouraf'a p.ale-'horn'tint.,' 

Asbfieldj'near Sydney (Brazier). 
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a. Var. pallida. Eooty Hill, near Chats worth, IsT. S. Wales 
{BraxieT)» 

b, Var. major. Burnett Biver, Queensland (Brazier). 

This is a pretty glossy species, of a bright horn-brown colour, 
and, like P* injlctia, characterized by the absence of a twist or 
fold on the columella. However, it is less inflated than that 
species, of a different colour, has a longer spire, and the suture 
is not so deep. I feel much pleasure in naming this interest- 
ing form after Mr. John Brazier of Sydney, to whom the British 
Museum is indebted for a very valuable series of freshwater 
shells from Australia and some of the Pacific islands, besides 
many curious marine species from these localities. P. mbinflata 
of Sovverby is very like this species j but the columella presents 
a slight twdst, and its dimensions are greater. 

82. Phvsa QiTEEis'SLAis'DiCA, n. sp.‘ (Plate VI. fig. 28.) 

Shell small, semitransparent, acuminate above, light horn- 
colour, not very glossy, somewhat coarsely striated by the lines 
of growth, and exhibiting at times indications of spiral strise, 
chiefly at the upper part of the whorls near the suture. Spire 
acute; apex small, brown. Whorls 6, narrowly bordered with 
white, rather convex, pretty regularly increasing ; last long, only 
a little inflated. Aperture narrow, occupying rather less than 
three fifths of the entire length, acute above, with a brown stain at 
the base, sometimes extending parallel with the lip to its junction 
wdth the whorl, and a little thickened. Columellar fold incon- 
spicuous, narrowly refiexed, whitieh. Lip like that of P. Bed- 
domeL , 

Length 12| millim., greatest diameter aperture 7 long, 
2f wide. ■ 

Sab. Dawson Eiver, Queensland {Brazier). 

This species differs from P. Bediomei in being smaller, in 
having a shorter and more suddenly acute spire and a less pro- 
nounced columellar twdst. The colour is similar, hut the black 
pseudo-epidermis is wanting. 

Try on’s B ^ mutu^ira appears to be more ^‘highly polished,” 
without the basal brown mark, and a little longer in the aperture ; 
still, on comparison, it may eventually prove to be the same as the 
present species. B. fmiformis, Nelson & Taylox*, has a narrower 
body-whorl, and is sculptured with strongly punctured stride. 

■■ — ZOOLOaT,-TOL.-.3:TI, 20 
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83. Physa Qhoti, n. sp. . (Plate YI. fig. 24.) 

Sliell elongate, narrow, pale Korn-colonr, scarcely semitrans- 
parent, not yery glossy, striated moderately distinctly by the lines 
of growth. Spire somewhat produced, rather suddenly diminish- 
ing, and becoming acute above the penultimate whorl. Apex 
brown, small. Whorls 6, convex, penultimate inflated, very 
oblique; last subcylindrical, narrow, convex, rather rapidly de- 
scending near the lip. Aperture small, inversely subauriform, 
narrow, less than halt the soell in length, feehly stained with 
brown within at the base. Lip, viewed laterally, very oblique, 
having an almost straight edge, and exhibiting scarcely any arcua- 
tion or sinuosity. Columellar fold rather high up, not prominent, 
reflexed, thus producing an umbilical rimation. 

Length 15 miiiim., greatest diameter G ; aperture 7 long, 8 
broad. 

M.ah. King G-eorge’s Sound, South-west Australia {Brazier). 

This species is remarkable for the cylindrical body- whorl and 
manner in which it descends on approaching the aperture ; the 
latter, too, is small, and the sutural line very oblique. The spe- 
cies is named after one of the authors of the molluscan portion 
of the ^ Yoyage de T Astrolabe,’ who has described the only other 
species hitherto known from the south-western part of Australia. 

84. Phtsa ETHEEinan, n. sp. (Plate YI. flg. 25.) 

Shell small, ovate, acute, very pale horn-colour and transparent, 
streaked at intervals longitudinally with opaque creamy stripes, 
brownish at the apex. Spire rather acute, frequently eroded at 
the tip. l¥horis 4~4|-, convex, rapidly increasing ; last narrow, 
ovate, somewhat attenuated at the base. Aperture elongate, 
auriform, narrow, occupying nearly three fourths of the entire 
length of the shell. Columellar twdst rather high up, thin. Lahrum 
oblique, arcuate in the middle, and feehly sinuated beneath the 
suture. Sculpture consisting of fine lines of growth and more or 
; lesS' indistinct spiral stria. ■ ; 

Length 11 millim,, greatest diameter 6 ; aperture 7 long, 
Awide. ' 

"MaK , Yan- Yean 'Eeservoir, Plenty' district, Yictoria, S. Aus-" 
tralia {Mikeriige ).., ' ■ ■ , ' ' _ : ■ 

This species resembles in some respects P. amtkgira, Try on. 
The spire, however, appears to be not so slender, and the colour 
:-';''aisodS;diferen^ stripes seem to be a character 
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not met with in P. aoutispira ; there are three or four of them 
on the last whorl. 

I name this species after my friend and colleague Mr. Etheridge, 
"by whom the specimens were collected and presented to the 
Museum. 

85. Fhysa TimsA, Temson-Wbods, 

Physa pilosa, Tenison-Woods, Trans. Roy, Soc. Victoria, 1878, vol. xiv, 
p. 63. 

Shell subumbilicated, thin, glossy, inflated, obliquely broadly 
OYate, milky white or fulvous, subpeliucid ; whorls 3, last in- 
flated and oblique, two apical ones small, acute, regularly longi- 
tudinally striated ; periostraca luteous, w*ith regular pilose or 
punctate lines ; suture coronated ; aperture oblique, ovate, pro- 
duced anteriorly ; labrum thin ; labium reflexed. 

Lat. 6 mill, long. 11. 

Hah. Melbourne. 

“ This may possibly be only a variety of P. crehriciliafa. It 
differs from it in being thinner, lighter in colour, with a very 
thin periostraca— -the extremely small spire, with the oblique 
and inferiorly produced aperture.” 

86. Physa AEACHiroinEA, Tenison-Woods. 

Physa araclmoidea, Terdson- Woods, Trans. Roy. Soc, Victoria, 1878, 
vol. xiv. p. 63. 

Shell elongately ovate, or subcyiindrical, rather solid, opaque, 
shining or clothed with a periostraca; shell brown or j’-eliow, 
with white spots ; apex acute. "WTiorls 6, rapidly decreasing, 
slightly convex and sloping, striate lengthwise and transversely ; 
strijB graimlarly doited, wEich is only visible under the lens, dots 
disposed in spiral lines. Aperture oblique, pyriform, produced 
anteriorly, chalky while inside; plait thick, but visible only by 
looking, as it were, upwards through the umbilicus. 

Long. 12 mill, lat. 5|-; long, apart, 7, lat. 

■Hah, Mordialloc, Yictoria. 

‘' This species is probably ciliated in the young or fine con- 
dition.” 

87. Physa TAEBAEHSis, 

Physa yarraen sis, Trans. Roy,. Soc. ' Victoria, 1878, 

voLxiv. p. 6^. - ; 

“ Shell snhumbilicate, thin, diaphanous, pale horny, shining ; 

20 ^'' ■' 
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spire acute ; wKorls conyex, sloping, two spiral ones small, finely 
striate lengthwise ; aperture elongate, pyriform ; lahruni very thin, 
produced anteriorly ; lip inconspicuous ; plait a little tlilckeneti’’ 
Sab. Upper Yarra, Yictoria. 

shell with no very determinate characters, of small size, and 

thin.” 

88. Phvsa Kehshawi, 

Physa Kersliawi, Tenison- Woods ^ Trans. Roy. Soc. Victoria, 1878, 
Tol. xiv. p. 64. • 

Shell small, narrowly ovate, clothed with a sordid rugose 
periostraca, slightly diaphanous, dusky in colour ; whorls to 4, 
conspicuously angulate, and flattened above, at the angle (and on 
the last whorl distinctly) keeled ; keels rounded, I'aised; at the 
suture narrowly canaliculate ; aperture oval, produced auteriorlj ; 
labrum thin, sinuous at the keels ; inner lip refiexed, subum- 
bilicate. 

Long. 8 mill, lat. 4J. 

Upper Tarra, Victoria. 

** There is a faint resemblance between this shell and the New- 
Zealand P. of Grould.” 

89. PhVSA CEEBEECXLIATA, pToiJis. 

Physa crebreciliata, Tenison- Woods,, Trans. Roy. Soc. Victoriay 1878, 
voL xiv. p. 63. 

Shell umbiiicate, thin, inflated, broadly ovate, horny, dusky, 
or whitish, and diaphanous, completely covered with a ciliated 
periostraca ; whorls d-J, the two apical ones small, the penulti- 
mate very oblique, thickly striate lengthwise, and furnished with 
close spiral ciliated lines ; sutures crowned by the periostraca; 
aperture broadly ovate, slightly thickened or bilabiate ; lips coii- 
spicuonsly reflexed.” 

' ' Long- 7 mill, lat,' 15, 

Sab. Canlfleld, Melbourne. 

“ The cilia in this shell are in f egular equidistant spiral lines, 
and at the sutures the periostraca seems to mass itself in small 
rough folds, so as to make a spinous ridge.” 

90. Phtsa BEEWiCTTEMEKj'n. sp. , (Plate YI. 'fig. 26.) 

Shell narrowly ovate, semitransparent, sometimes more opaque, 
light brownish horn-colour, with two or three periodical opaque 
creamy stripes on the last whorl. Apex minute, dark brown. 
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Suture witli a fine white line beneatli. Whorls 4|-“5 ; three first 
very small, only a little convex, penultimate very swollen ; last 
rather infiated above, subcylindrical. Sculpture consisting of 
lines of growth strongly decussated by spiral, more or less punc- 
tured, striss. Aperture narrow, occupying rather less than two 
thirds the entire length of the shell, broadly margined with 
brown within the lip ; the latter is oblique, a little arched in 
the middle, and faintly simiated towards the suture. Columella 
oblique, straightisb, with only a slight and not prominent twist. 

Length 15 millim., greatest diameter 8 ; aperture 8-| long, 

wide. 

Ilah, King Greorge’s Sound, South-west Australia {Brazier), 

This species is peculiar on account of its remarkably small 
apex, the bulging nature of the penultimate whorl, and the dis- 
tinct decussated sculpture. The latter characteristic and the 
smaller size separate it from the P. pi'oteus. P. tenuisfriata 
appears to be similarly sculptured ; but broader, longer in the 
aperture, and the w^horls are said to be “slightly angular,’^ a 
feature entirely absent in the present species. 

91. Phtsa tenuilieata, n. sp. (Plate YI. fig. 27.) 

Shell acuminately ovate, olivaceous horn-colour, usually with 
one or more periodic yellowish stripes upon the last whorl. 
Volutions 5, convex; three apical ones small, stained with dark 
brown, penultimate suddenly and comparatively larger ,* last 
elongate, rapidly descezi ding. Sculpture consisting of lines of 
growth, and very distinct and elevated spiral wavy lines, which 
vary considerably in number in difierent specimens. Aperture 
narrow, exhibiting a buff or yellowish thickened ridge within th© 
labrum, and generally another farther within, occupying about 
five eighths of the entire length of the shell. Col umeiiar fold 
scai’cely defined ; the callosity refiexed, whitish. 

Length 12 millim,, greatest diameter 6. 

■'Mob. Swan Eiver, W. Australia (Jf 2 ^ 5 . ; Perth (Pes?- 

ierd). 

There are several speeiinens of this species in the Museum, all 
exhibiting about the same relative proportions with regard to the 
length of the aperture and the total lengtli. An example from 
Perth sent to me for examination by Mr. L W. Taylor of Leeds 
has, however, the spire unusually elongated, so that the aperture 
oeeupies scarcely more than half the entire length. 
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The distinct elevated spiral lines are' far less raised than in 
the P. allcidB of Beeve, yet more so than in several other Aiistra» 
lian forms. It is in reality a link connecting the genus GlyptO" 
]}h/m of Crosse with JBliifBa proper. The lines of growth are very 
distinct, and, crossing the spiral lirulse, give the surface a minutely 
cancellated appearance. 

Two specimens from Bunyip Biver, Tictoria, sent hy Mr. 
Petterd to Mr. Taylor, who has submitted them to me, appear to 
belong to this species. They diiTer in being of a brownish oliva- 
ceous colour, and in having much fewer spiral lines. Neither of 
them present the yellowish stripe or mark of periodic growth 
on the last volution, which occurs in most of the examples from 
’Western Australia. 

92. Phtsa exaeata, n. sp. (Plate YI. fig. 28.) 

Shell ovately fusiform, pale horn-colour, marked with very dis- 
tinct spiral strise and lines of growth. Whorls 4, convex. Apex 
rather large, not acute. Last volution elongate, attenuated at 
the base. Aperture narrow, acute above, and rather so inferioiiy. 
Coluraellar fold very slightly prominent. 

Length 0 mill im., diam. 3. 

Sah, Depuch Island, Port Essington, N. Australia. 

The specimens here described may not be adult. The species 
is remarkable for the comparatively large apex and the deep hori- 
zontal strise; these are about four in number on the penulti- 
mate whorl, and eighteen on the last. 

93. Phtsa (Amehta) caethata, LT. Adams. 

Pliysa (Ameria) carinata, H. Adams, Froc. ZooL Soc, 1861, p. 143; 
Sowerbyi Con. Icon. fig. 18 a-h. 

Sab. Bojne Biver, Queensland. 

The aperture is feebly, indeed scarcely perceptibly, tinted 
with rose, and certainly not the deep rosy colour represented by 
"'.Bowerby’s figure. , 

It is questionable whether this and the four following so-called 
species are more than varieties of one form. 

94. Phtsa {AM:EEXA)TBtrHCATA','jg‘. Adams. ; 

Physa '.(Ameria)': truncata, H. Adams, JProc. Zool. Boc. • 1861, p. 144 
Sowerby,L 

Sab. Calliope Biver, Burdekin Biver, and Bockhampton, 
Queensland. 
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95. Physa (Ameeia) obesa, H, Adams. 

Pliysa (Ameria) obesa, H. Adams, Proc. Zool. Soc, 1861, p. 144 j 
Sowerby, 1. c. fig. 24 a-b. 

Mak Pitzroy Eiver, Queensland. 

96. Physa (Ameeia) Chmihgii, H. Adams. 

Pliysa (Aineria) Cumingii, H. Adams, Proc. Zool. Soc. 1861, p. 144 p 
Sowerby, 1. c. fig. 44. 

Sab. Port Essington and Queensland. 

97. Physa (Ameeia) Ebeyit, A. Adams An^as. 

Physa (Ameria) Reevii, A. Adams 4* Angas^ Proc. Zool. Soc. 1863,< 
p. 417; Somerhy, 1. c. -Q^g. 40. 

Sab. Arnheim’s Land. 

The colour of this species is liglit olive, and not reddisli as it is 
coloured in tke ‘ Oonchologia Iconica.’ 

98. Physa (Ameeia) bonhs-henetcijs, A. Adams ^ Angas. 
(Plate YI. fig. 29.) 

Physa (Ameria) bonus-henricus, A. Adams 8f Angas, Proc. Zool. Soc. 

1 863, p. 417; Sowerby, 1. c. fig. 38 a, h. 

Sab. Arnheiin’s Land, N. Australia. 

Like the majority of the figures in Sowerby’s monograph of 
this genus, that of the present species is altogether different from 
nature. 

The type is of a pale olivaceous horn-colour, and not the vivid 
red represented in the work referred to. The form, too, is incor- 
rectly drawn ; for in neither of the two specimens in the Museum 
are the sides of the last whorl flattened as there delineated. 

99. Physa (Glyptophysa) ALiciHi, 

Physa aliciae, Peeve, Proc. Zool. Soc. 1862, p. 106, woodcut; Sowerby, 
Con. Icon. fig. O b. 

Sab. Murray and Gawler rivers, South Australia; EiverOnka- 
paringa, at I^oarlunga (ilfo/iwee^a:). 

The description of this species by Sowerby is incorrect with 
regard to colour ; and the locality ‘Mndia ” is also wrong. The 
shell is whitish, clotlied with a pale dirty straw-coloured epidermis. 
The Museum possesses two specimens of an interesting variety 
presented by Mr. Gerard Krefft ; they diifer from the normal 
form of the species in having the spiral ridges both fewmr and less 
•elevated. 
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Genus Physopsis. 

100; Physopsis Jttkesii, S. Adams, 

Physopsis Jukesii, H. Adams, Proc. Zool, Soc. 1861, p. 144 ; Sowerby, 

1. c. fig. 71 (^"b, 

S^ab. Port Essington, N. Australia {Juices), 

Sowerby incorrectly quotes A. Adams as the author of this 
interesting species. 

Genus Plahoebis. 

101. Plahoebis Gilbeeti, Dmiher, (Plate YI. figs. 30-32.) 

Pknorbis Gilberti, Bunker, Proc, Zool, Soc. 1848, p. 40; Sowerby, Con. 

Icon. fig. 37 a~b. 

Sal). East Australia {Mus. Oiming)’, Brisbane, Queensland 
{Betterd). 

Bunker describes this species as having the whorls obtusely 
angular both on the upper and under sides. ThisJ feature is 
decidedly more conspicuous in the latter place. He also states 
that the acute keel is situated below the middle of the whorls ; 
but on very careful examination of the three typical specimens in 
the Cumin gian collection, I can afiBrm with certainty that it is 
central upon the upper whorls, and becomes a little sub central 
upon the last, especially towards the aperture. All three speci- 
mens exhibit, to a small extent, fine, hut not close, spiral strise. 
The whorls are 3-1- in number, whereof the first two are sunken 
;above, the last and the penultimate being almost on the same 
level. 

102. Plahoebis eeagilts, Brazier. (Plate YII. figs. 1-3.) 

This species is more compressed than P. GiJherti tmd more 

acutely keeled, Being flatter, the lower surface is less sunken in 
the middle. 

Sab. Ipswich, Queensland {Brazier), 

The ahove name T have seen attached to specimens of this spe- 
cies sent by M:r. C.E. B,eddome,'Of Hobart Town, to'Mr. J. Taylor, 
of Leeds; but as yeti have not seen the published description 
of such a species. This form is spirally striated, in which respect 
it differs froni P. essingfonensis and P. macquariensis, than' either,' 
of which species it is more sharply carinated. 

103. Plahobbis bssihgtoheks.is, n. sp. ;' (Plate YI. figs .'■•'33"-*: 
35.) 

Shell white, discoid, compressed, striated by lines of growth. 
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Spire sunken a little below the last wborl. Volutions 4, equally 
convex above and beneath ; the last in adult specimens carinated, 
not very acutely, a little below or at the middle. Lower surface 
sunken in the centre about as much as the upper. Aperture 
almost horizontal. 

G-reafcest diameter 5 millim., height 1|. 

Hob, Lreshwater lagoons, Point Smith, Port Essington {Brit. 
Mus.). 

This species is -flatter than P, Gillerti, has no spiral striation, 
is not so much sunken beneath, and the whorls have no indication 
of the feeble angulation observable in that species. 

104. Plakorbis macqtjarie>"sis, n. sp. (Plate VII. figs. 4-0.) 

Shell smaller than P. essingtonensis^ not quite so compressed, 
more sunken in the umbilical region, less acutely keeled and cor- 
neous. "Whorls 3|-. Aperture not so narrow perpendicularly as 
in the above-named species, and scarcely as horizontal. 

Greatest diameter 4l millim., height 1^. 

Rah. Macquarie Eiver, New South Wales {Bev. I). Lands’- 
horougli). 

This species is smaller than P. Gilherti^hd,% no faint angulation 
on the lower side of the last whorl, is a little less acutely keeled, 
and has not spiral strise. 

105 . Plan OBB is oBTtJSxrs, 

Planorbis obtusus, Pei/u Afd'. Mus. Cuming ; Sowerhy, Con. Icon. 
fig, a-h. 

Sah. Adelaide (3£us. Ouming). 

Although stated by Sowerby to be described in the Proc. Zool. 
Soc., I have searched in vain for any description of this species in 
that publication. Neither can I find that Deshayes has described 
it elsewhere. Indeed the only ground for inciuding it in the 
Australian fauna rests upon the fact that four specimens in 
Guming’s collection have a label ^‘Adelaide attached to them. 

Sow’erby^s figure 39 2> is very incorrect. The shell is repre- 
sented as acutely heeled at the base, the keel terminating at the 
aperture, which appears fiat beneath. This is not the ease in any 
of the four shells in the Museum. The -whorl also on the left- 
hand side appears to slope very much, forming a somewhat acute 
angle at the base. ■ . . 

The last whorl in reality has a slight and not prominent carina 
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a little above tlie base, and beneath it is convex ; and on the left 
the lateral outline is less oblique than Sowerby represents it. The 
aperture is equally curved at the base and above, and the subbasal 
keel scarcely affects the curve of the right margin. 

106. PiiAHOHBis Muller . 

Sah. Great Britain and Europe. North Australia {Mus, 
Ouming'), 

There are two tablets containing several specimens of this spe- 
cies in the Cumingian collection labelled North Australia; and it 
is for this reason that I include it in the Australian list. If there 
had been but a single set of them, I should have been inclined to 
think that possibly the label bad been misplaced ; but since there 
are two series, it becomes more probable that they are indeed 
Australian examples. 


Genus Segmehtiha. 

107. Segmehtiha austealiehsis, n. sp. (Plate Til. figs. 
7-10.) 

Shell dextral, glossy, chestnut, rather acutely keeled a little 
below the middle of the last whorl, obliquely convex above the 
keel, and rather flattened at the base. Spire sunken in the 
middle. Whorls 4, convex, separated by a deep suture. Umbi- 
licus deepisb, occupying about one third of the diameter of the 
base. Aperture horizontal, much encroached upon by the whorl, 
flat at the base, rather acute on the right. 

Greatest diameter 5 millim., smallest diameter 4, height 1^. 

Hal. Penrith, N. S. Wales (M^GilUvrag^ Voyage of the '‘Mattie- 
mahe^). ■, 

The : internal latnellss are somew'hat difficult of observation 
through the shell. Those nearest the aperture are situated at 
about one third of tlie extent of the whorP from the peristome; 
they are three in number, whereof the basal one is the largest, 
that upon the parieties next in size, and the third (upon the outer 
wall of the whorl above the keel) the smallest. 

The rich chestnut colour, the very glossy surface, and especially 
the fiat' under- surface are the chief characteristic points of, .this 
interestiug .species.' 

'108,,; 'Segm;ehtiha TicTOEi.®, U- sp. .(Plate Til. figs. 11-13,.) 

'Shell .like B, amiraliemis^ 'but not' so fiatt'ened" beneath y last 
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whorl proportionally larger, and the sunken spire smaller ; umhi- 
licus narrower ; internal lamellaB none. 

Greatest diameter 4 millim., smallest diam. 3|, height 

Hah. Victoria ; S. Australia. 

In colour and general aspect this species closely resembles the 
preceding. On careful comparison, ho'wever, it proves to differ 
in the particulars above referred to. It appears inconsistent to 
place a shell in the genus Segmentina lacking the essential cha- 
racter of internal lamellae. However, its touUensemhle is so Seg- 
nientinoid, that I feel sure it is an abnormal form of that group. 

Genus Ancylus. 

109. A 2 TCYLITS ATJSTEALicirs, Tate ? (Plate YII. figs. 36-37.) 

Ancylus australicus, Tate ?, Trans. Proc. Roy. Soc. South Australia^, 

vol. iii. 1880, p. 102, pi. iv. fig. 4 a-b. 

Hal. North Australia : collected during the Port-Essington 
Expedition, October 14th, 1844. Eiver Torres, Adelaide {Tate). 

The two specimens in the British Museum from North Aus- 
tralia {vide figs. 36-37) appear to agree fairly with Mr. Tate’s 
description; but a comparison with authentic examples of the 
species will be necessary to prove their identity. 

Genus Neeiyiha. 

Of this genus, as far as I can ascertain, only two species 
undoubtedly live in fresli water, namely H. cre^idularia H. 
fulligera, , 

110. NEHmHA CEEPTBULARIA, 

Eor the synonymy of this species see Martens, Coneh.-Cab. 
p.,37. 

Hah. Inlet next to Percival Bay, fresh water” (Hr, 
son)'; Port Essington {Ca^t. Wichliam, B.N,, and J. JB.' Juices) ; 
Swan Biver {JBrit. Mus.)) swamp two miles north of Cardwell, 
.'Queensland {JBrazier). 0-Taiti (Lesson); Katow Biverj-New 
Guinea, on trees and roots (Brazier^ JProc. Linn, W,,. 

1875, p. 22). „■ , , 

111. NERmKA;nnLLiGEEA, Zw«?^.,war. shlgata, 

Neritina pulligera, Zmw., var. sulcata, Ten.^Woods^ Proc. .Linn, " Soc.H, 
S. JValeSy 1878,. iii p. 3. 

Hah.,, In the^ mountain-streams of the Bellenden Kerr ranges, 
North Queensland. '■ ■■ 
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112. Neeitika oualanieksis, Lesson. 

Neritina oiialaiiiensis, Lesson^ Voy. Coquille, Zoologie, voL ii. p. 379. 

For synonymy see Martens in Kiister’s Con.-Cab. p. 193. 

Hah. Port Essington {J. B. Jukes). 

Tkis species is widely distributed from the Indian Ocean to the 
South Pacific, and is a marine form. 

113. 'N'EmTmxDRmaii, Becluz^. 

Neritina Dringii, Recluz ; Reeve, Con. Icon. pi. xxix. fig. 132 a-b. 

Nerita Pohigii, Recluz, JProo. Zool. Soc. 1845, p. 121. 

Hah. Hanover Bay, N. Australia (T. JE. Bring). 

This species may be only a variety of the preceding, and is pro- 
bably marine. 

114. Neeitina Eae’giaha, Becluz. 

Nerita Rangiana, Recluz, Revue Zoologique Soc. Cuvier, 1841, p. 339 ; 
Reeve, Con. icow. fig. 142 (Neritina); Angus, Proc. Zool. Soc. 
1871>p. 95. 

Kerita viridis, var. major. Rang, Bull. Sci Firus. 1827, vol. x. p.4i2. 
Hah. Port Jackson harbour 1. m) ; Barnley Island, 

Torres Straits, 26-30 fms., and New Hebrides island 

of Negros, Philippines {Cuming) ; Madagascar {Recluz). 

115. Neeitiha Soxjteebiaha, Monfrouzier. 

Nerltiim Sonverbiana, Montrouzier, Journ. Conch. 1863, vol. xi. pp. 75 
& 1/5, pi. V. fig. 5; Martens, Con. Cab. p. 251, pi. xxiii. figs. 29-31. 
Neritina (Vitta) pulcberrima, Angas, Proc. Zool. Soc. 18/1, p. 19, pi. i. 
fig. 25. 

Hah. New Caledonia (3Io7itrozizier) ; Port Jackson ? 

Cape Grenville, N.E. Australia, 20 fms., Cape York, 7 fms,, and 
Darnley Island, 5-30 fms. (H^azier). 

116 . ' Nekittoa TEiTOHEHSiSj.Xe ' 

Neritina tritonensis, Le Guillou) Reeve, Con. Icon, fig, 68 a-5. 

Hah. North Australia. ■■ 

, ' 117., NeEITIFA BACOlS'I,,i?<?<?y0.. , ■ . 

Neritina Baconi, Reeve, Con. Icon. fig. 127* ■ 

" ' . Hah Siwa^nHweT (Br. Bdco-n).' ' 

: Althongb Recluz ' in ' P., Z.’ S. 1845 ^ucte.s the collector .and matnes tbo 

' . .species K Poingii, we have reason' to suspect this . to be . a '.clerical ' error.' , , ' 
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118. Neeitina jlmvixomJjMha., Lamai'ch, 

The species is quoted by Beeve as Australian, but without any 
authority; and it is probably not an inhabitant of the con- 
tinent. 

119. Neeitiis-a PiiiCHAEur, DoJirn. 

Neritina Prichardi, Dohrn, Proc, Zool. Soc, 1861, p. 206, pi. xxvi. 
fig. 2 ; Martens^ Con. Cab. p. 159, pi. x?i. figs. 24-26. 

Sab. North Australia ; Eiji Islands (Boh^n). 

There are three specimens , of this species in the Cumingian 
collection marked North Australia. They are much eroded on 
the spire, and present only a slight indication of the raised ridge 
from which the tubulous spines arise in the normal form, and only 
one of them exhibits a single short spine. In other respects they 
are identical. 

120. Neeitiha Leachii, 

Keritina Leachii, Recluz, Rev. Zool. 1841, p. 312 ; Proc. Zool. Soc. 1843, 
p.l99. 

Sah. New Holland. 

Genus Nayicella. 

121. Nayicella enteecastauxi, Itechiz. 

Navicella entrecastauxi, Reclm, Revue Zoologique, 1841, p. 380 ; Reeve, 
Con. Icon. fig. 32 a~b. 

Sah. Point Entrecastaux, King George’s harbour, S.W. Aus- 
tralia. 

Genus CoEBicuLA. 

The species of this genus are excessiYely difficult of determina- 
tion; and without accurate knowledge of exact localities and a 
good series of specimens, it is vei’y troublesome to define with any 
degree of precision what may be the essential characters of the 
different forms. Of the nine species enumerated, two (O', dehilu 
of Gould and O. haromalis ol Prime) are known to me only by 
description, or a, figure. ' 

122. CoEBiciTLA OTALIKA, JDesliayes. \ (Plate YIL figs. 24-25.) ' 

Corbicula ovalina, Proc. Zool. Soc. 1854, p, 343 ; Cat. Conch. 

Brit. p. 229 ; Prime, Cat. Corb., Amer. J. Conch. yoL v. p, 134 ; 
Clessin, Conch. Cab. Tp. 203. 

Cjrmn oYzlim, Desk., Sowerby, Con. Icon.Mg. 77. 

' Sab. Port Essington. , , ■ 
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Sowerby’s figure is botli badly drawn and coloured, and tbe de- 
scription is also incorrect. Tbe sulci are coarser tlian there repre- 
sented, tlie epidermis is blacker, and tbe posterior side is not 
^'broadly truncated,” but curved, 

123. CoRBiciTLA PEOLOKOATA, Frime. 

Corbieula prolongata, Prhne, Journal de Conch. voL ix. p. 356, vol. x. 
p. 389, pi. xiv. fig. 6 ; Cai. Corbie.^ Amer. Journ. Conch vol. v. p. 135 1 
Clessin^ Con. Cab. ed. 2, p. 1.91, pi. 38. fig. 1. 

Cyrena prolongata. Prime, Sowerhy, Con. Icon. fig. 94. 

Mah. Wide Bay, East Australia. 

This species, published in 1861, figured and redescribed in the 
following year, and since twice quoted in catalogues of the genus 
by Prime, is stated by Sowerby to be — ? MS. Hanley’s collec- 
tion,” a statement characteristic of this careless monograph. 

124 CoEBicuiiA KEPEAKEKSis, Lesson. (Plate VII. figs. 26- 
27.) 

Cyclas nepeanensis, Lesson, Voy. Coquille, Zoologie, vol. ii. p. 428, 
Atlas, pi. xiii. fig. 14; Sowerhy, Con, Icon, (Cyrena), fig. 75 
(bad).' 

Cyrena australis, Deshay e$, Bncy, Mithod, 1830, Vert ii, no. 12, p. 50 ; 
Arn'm. ed. 2, vol. vi. p. 278. 

Corbieula australis, Desh. Cat, Conchifera Brit Mus. p. 230 ; Prime, 
Americ. Journ. Conch vol. v. Appendix, p. 128, part. 

Non Cyrena australis, Desh, Sowerhy, Con. Icon. fig. B2 a, h. 

Hah. Hepean Elver, N. S. Wales (Zessoji and Brazier) ; Lochin- 
var, Hunter Elver, and Port Curtis {Brit, Mus.)\ Peel Eiver and 
Mulgoa, Hew South Wales, also Brisbane Eiver, Queensland 
(Brazier), 

This species, regarding which there is much confusion, was 
described by Lesson in tbe ‘ Voyage of the ‘ Coquille,” the volume 
(vol. ii.) which contains the description bearing the date 1830 on 
the titlepage. The description, however, was evidently written 
before this, as Lesson’s preface bears the date January 1828, 

I think there can be no doubt that Beshayes likewise described 
the same shell in the ‘ Bncyclopedie Methodique,’ which also is 
dated 1830, notwithstanding that he himself subsequently, in the 
British-Museum Catalogue, holds his species distinct. In his 
original description he says “ Joiie , petite ■ coquille qui: nous'' a ' 
ete genereusement communiquee par notre ami, M. Lesson, qui Pa 
recueillie a la HouveEe Holiande.” From this it appears that 
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Lesson mnst have given him some specimens of his species pro- 
hably before he had named it nepeaiiemis ; for bad it belonged to 
another species, vre should expect to find it also mentioned in the 
Voyage of the ^ Coquille.” The two descriptions display cer- 
tain discrepancies, however ; but this is pardonable in so difficult 
and variable a genus. Deshayes says it is subdepressed, brown- 
green in the Latin diagnosis, and black-brown in the French 
description, with a broad orange spot within ; hinge with three 
very small cardinal teeth. 

On the other hand, Lesson describes the form as swollen, the 
colour brownish fawn(“ faune brunatre ”), the interior rosy white 
at the bottom, bluish on the margins, and the hinge possessing 
two cardinal teeth. 

One character, not mentioned by either author, consists of two 
purplish stains or rays which are seen in the interior, one on each 
side beneath the lateral teeth. Still, although not referred to in 
his description, Lesson depicts them, though feebly, in his figure. 

Prime* and Clessint appear to have erroneously united the 
Cyrena mstralis of Deshayes with the Cyclas australis of Jj&msiTck* 
The Australian variety of the latter is, according to Lamarck, a 
shell only 2 or 8 miliim. in diameter. It belongs to the genus 
iPisz^n, 

The species may he described as follows : — 

Shell subeq^uiiateral, transversely ovate, somewhat prominent at 
the umbones, and compressed at tbe lateral and lower margin, 
equally curved at both ends. Epidermis normally brownish straw- 
colour, sometimes darker and olive-brown • generally rather eroded 
at the beaks, which are reddish and a little prominent beyond the 
dorsal marginal curve. Concentric sculpture fine, becoming more 
or less obsolete on the posterior side, where the epidermis exhi- 
bits a less glossy appearance, and a number of very fine filaments 
crossing the concentric striss obliquely. Ligament small, light 
brown. Interior of the valves bluish white, somewhat reddish or 
rosy towards the umbones, especially in young specimens, and 
at times bluish or purplish towards the margins, besides which 
there are two purplish stains or rays, varying in intensity in dif- 
ferent specimens, one on each side beneath the lateral teeeth. 
Hinge with a large double central cardinal tooth in the right 
valve, with a deep triangular pit on each side of it, with a small 
* Cat. Oorbicnladse, Amer. loiirn. Conch. Y. Append, p. 128. 

- t Oonch.-GaKed. 2, p." 140, . 
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simple toofcli oa tlie right of one pit, auci a more oblique and 
thinner one to the left of the other, almost joining the posterior 
lateral tooth ; the latter is about equal in length to the anterior 
one, both being finely serrated at the edge and striated on both 
sides. The left valve has a large triangular deep central pit, with 
a prominent tooth on each side of it, somewhat grooved or double 
at their apices, these again having a pit on their outsides, that oa 
the posterior side being narrow and very oblique. Lateral teeth 
double, separated by a groove for the reception of the simple 
teeth of the opposing valve. 

Largest specimen 20 millim. in width, 15|- long, 11 in thick- 
ness- An average example is IS millim. wide, 12 long, 7 in 
thickness. 

125- CoBBicuuA. MiNOB, Frime, 

Corbicula minor, Prime, Proc. Acad, Nat. Sei. Philad. 1861, p. 127; 
Cat. CorbiculadcB, 1863, p. 4 ; Annals Lyc. Nat. Hist. N. York, 
voL viii. p. 80, fig. 29; Cat. Corb., Amer. J. Conch. -v. p. 133, no. 63; 
Clessin^ KustePs Con.^Cab. p. 176, Tgii. 30. 24. 

Mob. 176 w Holland (Frime); Richmond Eiver and Burnett 
Elver {Brainier). 

126. Oobbiohljl Anoasi, 

Corbicula Angasi, Prime, Journ. de Conch. 1864, vol. xii. p. 151, pi. vii. 
fig. 6; Cat. Corb., Americ. J. Conch. p. 128. no- 6; Ciessin in 
KustePs Con.' Cab. p. 205, pL xxxviii. fig. 3; Sowerhy, Con. Icon. 
Cyrena, fig. 90 (coarse) I 

Corbicula rivina, Ciessin, Con.-Cab. ed. 2, p. 139, pL xxv. figs. 3, 4. 

Mab. Murray Eiver, S. Australia (Anyas); Eiver Onkaparinga, 
at ISroariiinga (Molinea^x). 

Mr. Angas has liberally placed a series of this species in the 
British Musenm. On removing the rust-red earthy deposit which 
covers them, the epidermis is of a straw-colour. The interior of 
the valves varies considerably in painting. Prime describes it as 
pale orange, and sometimes whitish ; but three specimens which 
I have opened are of a pinkish tint, two of them being much 
stained with deep purple- The latter colour takes the form of a 
somewhat triangular spot situated in the deepest part or bottom 
of the valve, besides which there is a broad concentric band across 
the middle of the valves. ' ,, ■ ■ 

The specimens described by Ciessin under the name of Q. rivina 
were also collected by Angas in. the Murray Eiver, 
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127. CoiljBICtJLA BABOlsriAXIS, PW'me. 

Corbieiila baronialis, Prime, Ann. Lyceum Nat. Hist. New Fori^, 1870, 
vol. ix. p. 300 ; Clessin, Conck.-’Cab. ed. 2, p. 200. 

Hah. Port Morton, Australia. 

This species is described as ovatelj transverse, somewhat com- 
pressed, subequilateral, with the anterior end rounded, the poste- 
rior subtruiicate. The umboues are short, the epidermis yel- 
lowish, the sulci irregular, more, or less obsolete, the valves thin 
and white within. The length is 17 millim., wddth 14, diam. 9. 

128. COEBIOUI/A BEBILIS, Gould. 

Cyrena debiiis, Gould, Proc. Bost. Soc. Nat. Hist. 1850, p. 293; id. 
U.S. Bxplor. Exped. vol. xii. p, 427, Atlas, fig. 529 a~h ; id. Otia 
Conch, p. Tenison^Woods, Proc. Linn. Soc. N. S. Wales, 1878, 

■ vol.,,ii. p. 255. , 

Corbieida debiiis, Gould, Deshayes, Cat. Conch. Brit. Mus. p. 234; 
Gould, Otia, p. 24% i Prime, Cat. Corbie,, Am. J. Conch, vol. y. 

■p. 131. 

Hab. New Holland? {Gould, ^Otia'^) ; Hunter Eiver, Hew 
Holland (Prime). 

This species is remarkable on account of the depressed umbonea 
and its cycladiform appearance, 

129. CoEBiciri/A Peshatesii. (Plate TIL figs. 28-29.) 

Shell transverse, subtriangularly ovate, inequilateral, rather 

prominent at the umbones ; anterior end shorter, roimded at the 
margin ; posterior a little broader than in front, frequently exhi- 
biting a slightly acute curve at its Junetion with the basal curved 
margin. Epidermis more or less zoned with olive, bluish olive, 
and darker bands, with the outer edge of an orange colour. 
Umbones eroded, when wetted exhibiting a dark puiple or violet 
ray. Concentric sculpture coarse on tbe anterior part of the 
valves, becomiBg obsolete from the middle posteriorly. Interior 
whitiBh in the umhonal region with a violet spot, pale violet at 
the lower' margin,, with a 'spot on the. posterior, edge:"heneatiL::the",''' 
■lateral..' teeth, all of which .and the cardinals are almost white.; '■ 
rest , of ' interior. ,. dark violet ■' zoned with . a . paler ' tint. .Besides 
the central ' subtrigonal ' ray, m.any specimens exhibit two'' others,, 
one on each side beneath the side .teeth. radiating, from'. the ..apex.'X' 
Variety. She! covered with- -a .yellowish, epidermis, ..zoned' with 
light reddish baiid.s,.' , ' Interior pinkish at .the margin .and .umbo, 
bluish white with darker zones eisewhere. 

'.'niOT.' toe, xvn 
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"Width 17 millim., length 13, diameter 9|-. 

Sab, Yictoria Eiyer and Port Essington, JSTorth Australia. 

The specimens here described were named by Deshayes Q, aus- 
tralis when he compiled the Eritish-Museum Catalogue of Cor- 
bicnlidse. They are, however, quite distinct from that species, 
w'hich is the same as O. nepeanejisis of Lesson, and in no way 
answer the description of C, australis. The peculiar colour of 
the epidermis, the pale lower edge of the interior, and the poste- 
rior whitish spot are very characteristic features of this species. 
It is more inequilateral than C. minor, Prime, more coarsely and 
regularly sculptured and differently coloured. Eigures 82 a and 
82 h in the * Conch ologia Iconica ’ may possibly he intended to 
represent the variety of this species clothed with a yellowish 
epidermis. 

The locality given by Sowerby, “ Isl. of Timor,*’ applies to the 
Gyclas australis of Lamarck, and not to Cyrena australis of 
Deshayes. 

130. COEBICHLA SITBIiJlTIGI-ATA, n. sp. (Plate TIL figs. 30-31.) 

Shell equilateral, transversely regtilarly ovate, with moderately 
prominent beaks. Ends suhequallj rounded, if at all, the ante- 
rior the more sharply curved. Epidermis pale straw-colour, 
inclining to brown at the lower margin, and especially on the 
posterior dorsal slope, where there are one or two irregular cor- 
rugated ridges radiating in an irregular manner from the apes. 
IJmbones white, not eroded, smooth. Best of the surface finely 
striated ; the strise most regular and strongest anteriorly, becomiDg 
fainter upon the middle and hinder portions of the valves. Inte- 
rior altogether white. Lateral teeth fine. 

Width 20 millim., length 15, diameter 10. 

: Eab., Lochinvar, Australia {Dr, Binclair, MS), 

This species may he recognized among the Australian forms by 
its simplicity of colouring, its smooth white umhones, the general 
obsolete character of the concentric sculptnre, and the one or two 
wrinkled ridges down the posterior dorsal slope. G. nepemensis 
is more regularly and decidedly sculptured, scarcely as equilateral, 
and exhibits considerable Yariety of painting. G, agrees 

in colour ; hut, from Prime’s very Brief description, that: species 
" ' appears to he of a different form, having the posterior end' 'sub- 
fruncated, 'whilst There is 'no trace of .such a, peculiarity in .the, 
present' species,. 
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G-enus SpHiEEixiM. 

131. SpHJilEIUM EaBEGIUM, Gould. 

Cyclas egregia, Gould, Proc. Bost. Soc. Nat. Hist, 1850^, vol. iii. p. 292 ; 
id. Oiia Conch, p. 86; IVilkes, Explor. Booped. p. 245^ Atlas, figs. 626-- 
526 b^. Prime, Append., Am. J. Conch, v. p. 153; Tenison- Woods, 
Proc. Linn. Soc. N. S. Wales, 1878, vol. ii. p. 255. 

Eah. New South Wales? {Gould, 

This is a very large species, being seven eighths of an inch in 
length ; and it is doubtfully Australian. 

132. Sph^kixjm: tbakslucidijm, Sowerly. (Plate VII. fig. 32.) 

Sphaerium translucidum, Sowerby, Conch. Icon. fig. 46. 

Sphserium novee-zelandise, part., Deshay es, Proc. Zool. Soc. 1854 ; id. 
Cat. CorbiculiddB Brit. Mus. p. 273. 

Eab. Palm-tree Creek, Australia. 

The specimens which received the n&metranslucidmn. were con- 
sidered by Deshayes to belong to his S. novcd-zelandiw ; and 
hence it is that the locality New Holland is given in his ‘ Mono- 
graph of Corbiculidm in the British Museum.’ 

I must here state that the figure in Mr. Sowerby’s mono- 
graph is not only utterly useless, but altogether misleading. His 
description of the form, with the exception of the dorsal margin, 
which slopes on each side of the umbones, is fairly correct ; but 
where is the acuminated anterior end in the figure ? The cololir 
is hyaline white, and the mixture of red and yellow observable in 
the illustration has no existence in reality. 

133. Sphjeeitjm queekslaudicitm, n. sp. (Plate VII. fig. 33.) 

Shell hyaline wdiite. rather inequilateral, somewhat infiated, 

obliquely subcircular, only a little wider than long ; anterior end 
longer, slightly acuminated ; posterior shorter, broader, obtusely 
curved. Ventral margin much curved. Concentric strige vary 
minute. 

Length 3-|- millim., width 4. 

Eah. Limestone Creek, Burdekin Eiver, Queensland (Brazier). 

More inequilateral than Af. tramluciduin, longer, with more ' 
prominent umbones, more circular, with the anterior end less 
acuminate, and the posterior not so decidedly truncated. 

' 134. SpHiEEiiJM Macoilliveayi,, n. sp. ' (Plate VIL ' fig.' 34.) 

Shell nearly equilateral, not much inflated, transversely ovate^ 
transparent white ; anteriorly a little narrower and more acumi- 

■ ■ - "'-:. 21 *'' 
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nate tlmn ai) tlie opposite extremity, wliicli is broadly arcuate ; 
lower margin regularly widely arcuate. Lines of growth very 
fine. 

Length 5 millim., width 6. 

Maif, Penrith, New South 'WdlQ^{MacGilUvrmj, Voyage of the 
^J^atthsnalce ’). 

Tills species is less narrow and acuminated anteriorly than 
S. transhmdtim, and not truncated at the hinder end. It is more 
ovate and less oblique than S* ^tteenslanclicum* 

G-enus Pisidiijm. 

135. PisiDiUM AirsTRALE, Lamarclc, var. 

Cycles australis, Lamk. Anim, s, P^ert, vol. v. p. 560 ; Deshayes, ed. 2, 
voL vi. p. 270 i id. Cat CorbiculidcB Brit, Mus. p. 285 (as Pisum), 
Eah. Port King George, Kew Holland. 

The typical form of this species is said by Lamarck to come 
from the island of Timor. Hence it seems most prohahie that 
w^hat he considered a variety from Australia is in fact a distinct 
species. Carpenter on the authority of Gray, quotes Lamarck’s 
species as synonymous with Lasea rubra^ Montagu. It has been 
confused with the Ggrena axtstraluoi Deshayes by Prime ; but 
that species is a GorUmla and synonymous with G, ne^eanensisV 
af I have already shown. 

136. Pisibiitm: SEMEH, 

Pisidium semen, Merike, Moll, Nov, Roll, p. 40; ReshayeSf Cat, CorbU 
culidm in, Brit, Mus. p. 284 (as Pisum ) ; Prime, Appendm, Am. J. Conch. 
v.p.l73. 

HhS. On the sand -bank of Swran Hive r. 

This species, only a little more than aline in length, is described 
by Menke as obliquely ovate, ventricose, with turgid umbones, 
clothed with a yellow corneous epidermis, paler at the margin, 
very finely transversely striated, and, when decorticated, white or 
lilac. 

'■,,'137. 'Pi'siBira '.(Plate TIL fig, 35.) '.■',' 

Shell slightly inequilateral, a little oblique, subcordiform, tumid, 
whitish, covered with a greyish cuticle ; anteri end the longer, 

' a.cuminated, and sharply curved ; posterior broadly rounded. Teatrai 
margin regularly curved. TJmbones rather prominent, with the 

* ‘ Mazatlan Cat,’ p. 106. 
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young sliell forming a more or less distinct apical cap. Concen- 
tric stri® very fine. 

Width 6|- millim,, length 5^, diam, 3-|-, 

Eal, Yan-Yean ^Reservoir, Plenty district, Victoria, South 
Australia {E. Etheridge). 

Not unlike the European P. casertanum^ but rather less inequi- 
lateral. 


Grenus Yifio. 

Chronological List of described Sgecies. 

1818. Unio australis, LamarcJc. 

depressus, Lamarck, 

1834. novje-hollandise, Gray. 

1842. gratiosus, Farreyss. 

1843. cMCumoides. Lea,= novse-hoilandiae. 

1848. ambigiius, Farreyss. 

multidentatiis, P«rr<?y55. 

multidentatus, var, 

1850. nepeaiiensis, Conrad. 

cuUelliformis, Conrad, = depresses. 

'balonnensis, Conrad, = ambiguus. 

profugiis, Gould. 

]g52. Cumirtgianus, p 2 /? 2 X'er,== novae-hollandiai. 

1855. Lessoni, Kiister,^ nepeaiiensis. 

,, rugulosus, Charpentier, 

„ — — Shuttleworthi, Cliarpentier. 

1856. SJiiittleivorthi, Lea,^ Angasi. 

1859. mtitabilis, Xfeff,= depressus. 

^ vittatus, Lea, = nmhiguns. 

- — - Wilsonii, Lm. 

1861. — — Y«5^er, == ambigu 

1862. semiplicatiis, Ywsier. 

IS63, Stnm'ti, Adams ^ Angas. 

1864. Adams ^ Angas. 

1865. morc4omc«s, Beetle, = australis, var. 

1867* — Angasi (Lea), Reeve. ■ . 

1871. DauelliiWB/fl. 

1874,' — .Jeffrey siaiius, £ea. 

138. Ukio Akgasi, Lea. 

Unio Shuttlewortbii, Lea (non Cliarpentier), Froc. Acad, Nat. Set. 
FMlad. 1856, p. 94 ; id.Journ.Acad. Nat. Sci. Fhilad. 1858, vol. ilL 
p. 304, pi. xxviii. 5g, 19 ; Reeve^s Conchol. Icon, 5g, 167. 

Unio Angasi, Lea, 'MS . ; Reeve's Con. Icon. fig. 282. 

Aiiodon Angasii, Cow. Jco3i. fig. 127- 

Eah. Balonne Eiver, Brisbane Eiver, 'and Elver I'saacs (Erii, 
Mus.); Strangewajs.Eiver, N, Australia (Angm). 

' Tins, the 'largest of the. Australian; species, is very eiongate 
transversely, althoughin thiS' respect it i,s .subject to considerable 
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TariatioE, as the following measurements of two specimens show. 
One is 127 millim. long and 65 wide, the other 124 millim. in length 
and 69 in width. Specimens from the river Isaacs are remark- 
able for having the hinder half considerabl}^ tubereulose. The 
nacre is sometimes entirely white, bluish, or purplish; but in 
nearly every instance is more or less stained at the upper part 
and posteriorly with livid purple, olive, or a combination of these 
colours, difficult to define. 

The name SJmttleivorthi, which Lea in 1856 imjDOsed upon this 
species, was in the year previous employed by Ktister for another 
species of this genus, also coming from AustTalia. The figure and 
name only of the latter appeared in 1855 in Part 147 of the 
‘ Conchylien-Cabinet,’ and the description in the following year. 
In his “ Synopsis of the Family Ilnionidie,’’ Lea makes no 
mention of Kiister’s species. Z7. An^asi, Lea, which name can he 
conveniently employed for this species, wms described by Eeeve 
from what I take to be the rather young state of this form. 

139. IJkio DEPEESSUS, 

Unio depressus, Lamarck, An. s. Vert ed. 2, vol. vi. p. 544; Xe/mer#, 
Beciieil des Coq. pL xii. fig. 5 ; Hanley, Recent Shells, p. 200 ; Conrad, 
Journ. Acad. Nat. Sci.Philad. ser. 2, 1854, vol. ii. part 4, p. 295. 

No7iVmo depressus, Reeve’s Con. Icon. fig. 81. 

Unio mntabilis. Lea, Froc. Acad. Nat. Sci. Philad. 1859, p. 152; Reeve, 
Con. Icon. fig. 112, 

Unio culteliiformis, Conrad, Proc. Acad. Nat. Sci, Pliilad. 1850, p. 10; 
Journ. Acad. N. S. Phil. 1854, p. 295, pL xxvi. fig. 2. 

Bogan Eiver and XnX Jfw^.); Eiver Nepean 

(Mac GriUivraif) ; Brisbane "Water and Murray Eiver. 

Conrad is right, I think, in uniting his N. culteliiformis 'with 
Lamarck’s Z7. depressus. The figure in Delessert cannot, how- 
ever, represent the actual type, which is described as 52 millim. 
long, for that delineated is only 40. Gonrad^s specimen is said to 
be 60 millim. in length, and the largest in the Museum is 77. 

All the eisamples which I have seen have a slight sinuation near 
the middle of the ventral margin, and a depression radiating from 
the umbo to that part of the outline. The anterior miiscular 
Bear Is' comparatively .deep for so'thin a shell, and of an irregular 
form. A second small, hut very deep pit is situated just beneath 
the anterior or cardinal teeth. This is shown in Belessert’s 
fi.gure, and also pointed out by Conrad (Journ. Acad. Nat. Sci. 
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p. 295) . The U, muidbilis of Lea bas this peculiarity also. Tbe 
IT. depressus of tbe ^ Ooncbologia Iconica/ fig. 81, is a very dis- 
tinct species, and approaches certain varieties of IT. mnUpms, the 
specimen figured being from Tasmania- 

140. Umo AXJSTEALis (LamarcJc), Philippi. 

Unio australis, Lamarclc, Anm. s. Vert. ed. 2, vol. vi. p. 546; Hanley, 

Recent Shells, p. 192, pi. xxi. fig. 26; Philippi, Ahbild. vol. iii. 

p. 81, pL V. fig. 5, 

Non Unio australis, Lamk., JSMster, Con. -C ah. p. 230, pL Ixxvii. fig. 6. 

Far. =Unio moretonicus. Reeve, Con. Icon. fig. 118. 

Hob. Australia. 

This species, IT. halonnensis, Conrad, IT. amhiguus, Parreyss, 
IT. vittatus, Lea, U. JDanellii, Yilia, and IT. profug us, Grould, are 
very difficult to define. The second and third, I think, are cer- 
tainly the same. IT. australis, as determined by Philippi, is very 
like the IT. SJiuttleworthii of Lea, but rather less elongate, agreeing 
with it, however, in the slight ventral sinuation and the narrower 
anterior end. 

Lamarck’s diagnosis is so brief, that it is utterly impossible to 
know what species he had before him. I therefore adopt 
Philippi’s idea of it. He was the first to describe and figure a 
shell which he believed to be the IT. australis. Subsequently 
Kiister, in the ‘ Conchylien-Cabinet,’ describes and figures under 
this name a shell which appears to me different from that repre- 
sented by Philippi. Kiister makes no reference to the latter 
author’s work. The figure in the ‘Conchylien-Cabinet’ repre- 
sents a specimen wdth a coarsely concentrically striated surface 
and scarcely attenuating anteriorly. On tbe contrary, Philippi’s 
figure is more finely striated, and the hinder end is considerably 
broader than the anterior. 

141, IJmo AMBIGUXJS, 

Unio ambigims, Parreyss, Philippi, Ahbild. vol. iii. Lieferaiig 2, 1848, 
p, 41, pL iii. fig. 2 j Reeve’s Co}i. Icon. fig. 355 ; KiistePs Com.-Cak 
pi. Ixxix., fij?* -• 

Unio balommnsis, Conrad, Froc. Acad. Nat. Sci. Philad. 1850, p. 10; 
id. Journ. Acad. Nat. Sci. Philad. ser. 2, vol. ii. p. 295, pL xxvi, fig. 3 ; 
Lea, Synopsis, ed. 1870, p. 103, as var. of Lamk. 

Unio philippiauus, Co??.-Ca5. p. 235. 

Unio vittatus, Lea, Proc. Acad. Nat. Sci. Philad. 1859, p. 153 j Reeve, 

, Con. Icon. £g. 83. . 
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Hob. Balonne and Bogan {Conrad ) ; Eivex Onka-paringa-j 
at Noarlnnga {Molineux^ U, mttatus'), 

Tlie name amliguus was published by Philippi in the second 
part of the third volume of his ^ Abbildnngenj’ which was com» 
pleted in 1851. The Lieferung in question, however, appears to 
be undated ; but a private mark upon the copy in the British- 
Miiseum library shows that it was obtained during the year 1848, 
or two years previous to the publication of Conrad’s U. halonnensis, 

Philippi’s figure does not represent the full size to which the 
sjDecies attains, for one specimen in the Museum from Melbourne 
has an extreme diameter of 4| inches. The nacre is described 
as bluish, becoming in the umbonal region brassy or flesh- 
coloured, or pale fiesh-colour with brass-coloured stains. Judg- 
ing from the Museum series, as a rule, the lower or ventral half 
of the shell is bluish white, and the umbonal region, and, indeed, 
frequently the upper half of the shell, is stained with a brassy- 
brown colour. The posterior end, especially upon the muscular 
scar, displays the greatest iridescence. 

I fail to discover any essential difference in the U, vUtatus of 
Lea. The types in the Museum from Cuming’s collection are 
of a paler and yellower colour than usual ; and consequently two 
or three of the dark concentric zones marking periods of growth 
contrast more conspicuously than in deeper-coloured specimens. 
The form is the same, the sculpture perhaps a trifle finer, and 
the surface therefore rather smooth. The teeth offer no dif- 
ferences ; and the interior, although described by Lea as white, 
is in reality bluish white on the lower half and brassy brown 
towards the umbonal region, just as it is in the normal form 
represented by Philippi. 

Euster changed the amUgum \,o fkiUppianm^ because 

the former had been employed for another species which be in- 
cludes in the genus although described by Lamarck as a 
^ Castdlia. ; ' , ■ 

T42.' EhIO ; 

Unb profugus, Gould, Proc. Bost Soe. lS^aL 1850, vol iii, p. 205 j 
id. Bxplor. Exped. p. 429, pi. xxxviii. fig. 543 b; id. Otia 
Conch, p. 88. , . . 

Sab. Hunter Biver, H. S. Vales. 

This species appears to be rather narrower than TI. amliguus, in 
which respect it approaches 27. ShuUUwortlii of Lea, but it does not 
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narrow anteriorly like tliat species. The bifid cardinal tooth, of 
the right valve, remarked upon by Gould, appears to be a cha- 
racter common to most of the Australian species of this genus. 

. 143. Uhio Dakellii, Villa, 

Unio Daneilii, Yilla^ Journ. de Conch, 1871, vol. xix. p. 328. 

Mai. Brunswick, S. Australia (F»7/a) ; Yarra Elver, Victoria 
{Qrosse^ 1. c, p. 329). 

This species is known to me only by a brief diagnosis. It may 
be a form of 17. amligims, 

144. Vnio Shuttlewoethi, QJiargentier. 

Unio Shuttleworthii, Charpentier, Kuster^s Conch.-Cab. Lieferung 147, 
1855, explanation of plates on cover, pi. xliv. fig. 2. 

Unio Shuttleworthii, description 1. c., Lieferung 150, 1856, 

p. 152, 

Mab. New Holland. 

This species appears to be very closely allied to the W. am- 
higuusy Parreyss, but differs chiefly in being proportionally much 
narrower in front. 

145. Vmo Ieepeeysiahhs, Lea. 

Unio Jeffreysianus, Lea, Jottrn, Acad. Nat, ScL Pkilad. vol. viii. 1874, 
p. 23, pi. vii. fig. 20. 

Mab. Australia. 

The remarkable peculiarity of this species consists in the lateral 
teeth in both valves being single. In all other respects it agrees 
with W- amhiguus. One specimen of the latter in the British 
liuseum has this irregularity. It is the largest exampl6_, and is 
stated to have been found at Melbourne. 

146. Ukio WiLSOHri, Xea. 

Unio Wilsonii, Lea,Proc. Acad. Nat. Sci.PMkd. 1859, p. 153 ; id. Joum, 
Acad. Nat. Sci. Pkilad. ser. 2, vol. iv. p. 256, pL xl. fig. 137 ; Rcmek 
Cow. Jcoai. fig. 472 (Lea’s figure reversed). 

Hal. ‘‘Eastern branch of Isaac’s plain, New South 'Wales. 
—Lea: 

147. Hkio Stuaeti. 

Unio (Aksmodon) Stuarti, A. Adams 4* Angas, Proc. ZooLRoe. 1863, 
p. 417; Reece's Con. Icon. pL xliv. fig. 2/9, pi. xlv. fig. 279 a. 

Anodon Stuarti, Sowerhy, Reeve's Con. Icon. fig. 136 
Hal. Lagoon near Mt. Margaret, Central Australia (Awyas) ; 
Umbum, forty miles south of Peake {J. Chandler). 
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It is in keeping *witli Mr. Sowerky’s work tkat this species 
should appear in 1860 as a Vnio and in 1870 as an Amdon, 

148. Ukio HiTGiriosirs, Qharpentier. 

Unio rugnlosus, Charpentier, Kusteds Con.-^Cah, 1855^ part 147, pL xliv« 
fig. 5 I id. 1. c. 1856, part 150, p. 154. 

Eah. 'Eew Holland. ■ 

149. Ukio kepeakeksis, Gonrad. 

Unio nepeanensis, Conrad^ Proc. Acad. Eat. ScL Philad. 1850, vol. v, 
p, 10 ; id. Journ. Acad. Eat. Sci. Philad. ser. 2, vol. ii. p. 296, pL xxvi. 
fig. 4 j Reevds Con. Icon. fig. 110. 

Unio depressus, Lesson, non LamarcJc, Voy. Coquille, p. 427, pi. xv. 
figs. 5-5 a. 

Unio Lessonii, Kiister, 1855, Con.-Cah. p. 135, pi. xxxvi. fig. 4 (copy 
of Lesson's figure). 

Eah. Hepean Eiver, H. S. Wales {Conrad, Lesson, and Mac- 
G-illhray). 

This species is readily distinguished by the coarse wrinkles upon 
the umhones. These in Lesson’s specimen appear to he much 
eroded ; hence this peculiarity probably escaped his notice. The 
form of his shell, however, with the comparatively square or 
truncated anterior end, corresponds with that of E. nepeanemis \ 
and since the locality quoted by him and Conrad is identical,! am 
inclined, with the latter, to consider them belonging to the same 
species. 

150. Edams Anpas-^- " 

.Unio (Alasmodon) Evansi, A. Adams 4* Anyas, Proc. Zool Soc. 1864, 
p. 39 ; Reeve's Con. Icon. fig. 285. 

Eah. Lagoons of Low^er Murray Elver, South Australia 
(Anpas). 

151. Ukio KOTJi-HOEiiAKDiiE, Gray. 

Unio novse-hollan disc. Gray, Proe. Zool. Soc. 1834, p. 57; Hanley, 

' Recent Shells, . 

Unio cucuxnoides, Trans. Amer. Phil. Soc. 1843, vol. viii, pL vii. 
fig, 2 ; Reeve's Con. Icon. fig. 89 j EustePs Con.-Cah. p. 219, pi. Ixxiv. 

'fig. 1. 

Unio Cumingianus, Bunker, Zeitsch.f. Mai. 1852, vol. ix. p. 53. 

Eiehmond Elver and Hunter Eiver {coll. Cuming); 
Brisbane Eiver, N.,, S. Wales (Ji MacGilUvray); Macquarrie, 
Elver (Gray)., ' 

I can positively affirm the identity of the E cucumoides. ' of Tje^ 
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and tbis species, as tlie two valves upon wliicb Gray founded Ms 
description are now in the Museum, having been presented by 
Mm a few years ago, ITpon one the locality Macquarrie Eiver 
is written, and upon the other the name is in his own hand- 
writing. 

152. IJkio MULTiDEKTATtrs, JBarreyss. 

Unio multi dentat us, Parrei/ss, Philippi^ Abhild, voL iii. p. 46, pL iii. 
fig. 4 ; Kuster^’s Con.- Cab. pi. xxxvi. fig. 5. 

Fizr.=Unio Mmineus, Parreyss, PUlij^pi, 1. c. figs. 5-6 ; Kuster^ p. 286^ 
pi. xcvi. figs. 2, 3. 

ffah. Australia (Farrepss). 

The differences in outline and dentition pointed out by Philippi 
in the two forms which he considered specific are not, I think, 
more than individual variations. The Museum purchased of 
Parreyss, in 1841, four specimens labelled Z7. fulmineus^ which 
represent both types. The older the shell, the more multidentate 
becomes the cardinal tooth. 

153. IJino GEATiosTJs, Farreyss. 

Unio gratiosus, Parreyss, Philippi, Abbild. vol. i. pi. i. fig. 5; Kustefs 
Con,- Cab. p. 239, pi. Ixxx. fig. 3. 

Eab. Australia (JParreyss). 

This species has a more finely corrugated surface than IT. mul- 
tidentatus, and is narrow. 

154. Usio SEMIPLICATITS, 

Unio semipiicatils, Kuster, Con,- Cab. p. 279, pi. xciv. fig. 4. 

: -ShA: ' Australia. . '■ 

A narrow form with the posterior end coarsely wrinkled. 

Genus Mxcetopus, 

155. MyOETOPUS ETJGATirs, 

Mycetopus rugatus, Somerby, Conckol. Iconica, voL xvi. fig. 7 ; Smith, 
Voy. Erebus 4" Terror, pi. iv. fig. 1; Clessin, Kuster^s Con.-Cab. 
p. 205, pi. ixvii. fig, 3 j Lea, Synopsis, ed. 4, pp, 90 & 147- 

Eab. Victoria Eiver, E". Australia {Gapt. JVicMimn, and 
mm. Cuminy.y. 

It is very remarkable that Anstralia and South America should 
possess species so much alike as M. siliquosus and the above. 
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Fseii,do^ Australian S^eeies. 

The following species liave, erroneously I tliink, been quoted 
as inliabiting Australia, 

1. Physa beitkkieksis, Sowerhj, Con. Icon. fig. dda-h. 

Sab. Bruimi Island, Australia. 

This island is situated near tbe south, coast of Tasmania, and 
therefore I do not include this species among the Australian Pli^scc. 

2. Phtsa APEBTA, Cowerhy^ Gon. Icon. fig. S8 a-b. 

Hal. Near Hamilton, Australia.” 

This species, too, like the preceding, is not Australian, the town 
of Hamilton being in Tasmania. 

3. Physa stkitata, Gould. 

Hat. “New South Wales” (Sowerby, Gon. Icon. fig. 55 
This species is described by Gould as having been brought 
from the Fiji Islands ; and the locality assigned to it by Sowerby 
is apparently one of very many errors of this description occur- 
ring in the Conchologiea Iconica.’ 

4. Physa tokoaka, Quoy ^ Qaimard. 
iJaJ. “Australia ” (Con. Icon. fig. 54), 

The authors of this species give the Tonga or Friendly Islands 
as the locality of this species j and Sowerby is most probably again 
in error in citing Australia as the habitat; for it is unlikely that 
the same species of this genus occurs both in Tonga and Australia. 

5. Physa atteichlata, Gassies. 

Sab. Australia (Sow. Con. Icon. pi. ix. fig. 67, pL xii. fig. 67 h), 
I must here correct Sowerby in stating that his figure 
was drawn from a specimen in the British Museum. This 
species was not in the National Collection at the time when his 
monograph was published. The locality, too, given by Sowerby 
is incorrect, unless he considers New Caledonia, whence the 
.species was described hy.M. Gassies, to be in A,ustralia. , 

6. : Physa KAKAKTKA,^G^^5si^^^ 

MaK “'Hanakina,”; Australia (Sowerby, Con. Teon. fig., ,68)* 
■'Like the preceding, this- '.species also is an 'inhabitant 'Uf New', 
'Caledonia.,',' ,M. Gas'sies' imposed this name up,oii the'' 

s,pecies' because it' was, , met \Y'ith in a, locality p'eopled by a tribe 
called' the “ kanakas.” ■ The fact 'of Mr. ' Sowerhy giTing, ' “kanakina’ ’ 
'(an.'adjective) as u' ' plac.e situated in Australia, ,shoW'S the entire 



rEii SB. WATEll SHELLS OF AXJSTKALIA. 


315 


absence of care in tbe preparation of Ms monograpb. The 
^ Journal de Conchy liologie ’ must have been in his liand^ for the 
figure there given is copied, though badly as regards colour ; and 
yet the text could not have been consulted, or such an unpardon- 
able error could never have been committed, and such an ab- 
surdity^ as the Kanakina Physa would never have appeared. 

7. Physa castabea., Sowerh ^. 

Mah. Australia (Sowb. Con. Icon. fig. 86). 

The shell here figured wa,s formerly considered by Sowerby 

Grenera of Recent and Possil Shells/ Limnea, pi. ii. fig. 7) the 
^hysa castanea of Lamarck. This is European in its distribution. 
As Sowerby has merely copied the original figure, and does not 
know in whose possession the shell now is, it appears to me un- 
justifiable on his part to state tiiat it is Australian. The de- 
scription of the figure, too, is incorrect, for neither in the original 
nor the copy of it do the whorls appear angular.” JPlii^sa cas- 
tanea of Sowerby’s ‘ Conchological Manual,’ pL xiv. f. 310, is, again, 
a distinct species. 

8. Physa attentjata, Bowe^'ly^ Con, Icon. fig. 94. 

Hal). Dulverton Lake, Australia. 

This is a Tasmanian species, and not from Australia. Lake 
Dulverton is (quoted by the Eev. Tenison-Woods, in his ‘^ Mono- 
graph of the Ereshwater Shells of Tasmania/’ as the locality for 
P. mamillata, Sowerby (Proc. Roy. Soc. Tasmania, 1875, p, 73). 

Amptjllaeia. 

The two following species are not considered Australian, as the 
authenticity of the localities rests solely upon the statement 
in the ‘ Conchologia Iconica/ a work notable for incorrect or 
erroneous habitats, v 

9. Ampullaeta polita, Besliayes Con. Icon. fig. 35. 

Port Jackson, Australia. 

10. Ampullaeia Icon , fig. 37. 

11. En'IO BUPEEBBS, ■’ 

Unio superbus. Lea, Trans, Amer, Phil, Soc, ix. p. '281, 

pi. xlii. fig, 1 1 ; Peeress Icoa. fig. 28 L 

, Unio velaris, ■ Benson^ ' Hanley ^ Bivalve Shells^ Appendix, :'p. 385, . pL ' xxiii. 

'■ fig. 42v ' 
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Hah. New Holland {Lea)^ Hann-Luar Eiver, - Sumatra 
teste Hea); Bugis, Celebes 

This species is erroneously considered Australian by Lea. 

12. Akodokta puepheea, Val&nciennes. 

Anodouta purpurea, Valenoiennes, Humboldt ^ Bonpland^s Voyage^ 
ZoologieyVol.ii. pl.xlviii bis, fig. 3 j Hanley, Cat. Recent Shells, p.2I8 
Lea, Synops. ed. 4, p. IO 65 Clessin in Kilster^s Conch.-‘Cab. p. 77^ 
pi. xix. fig. L ' 

Mab. Philippines (Valenciennes, Manley, Glessin); Australia 
(Lea). 

13. Coebicttla semishlcata, JDesliayes, P.Z, S. 1854, p. 343. 

Mab, Victoria Eiver (JDeshayes). 

Prime has pointed out that this species is the same as O. limosa of 
Maton, a South-American form ; and in this decision I fully concur. 

14. CoBBiciTLA OBLOKOA, Clessin, 

Mab. ‘‘Apparently Australia.” 

This species is merely supposed to be Australian by Clessin 
(Con.-Cab. p. 261), on account of its similarity in outline to other 
forms from that continent. 


Pigs. 1--3. Melania balonnensis. 
4~8. M. denlsoniensis. 
9-10. M. venustida. 

11. M. gueenslandica. 

12 . M. Elseyi.' 

13. M. subsimilis, 

14. Timnaea affinis. 


Pigs. 1-2. Physa marginata. 
3-6. P. gibboaa, 

7-8. :P. australis. 

■ 9-10. P. Ludwigii.' 

11. . P. peofcorosa.: . 

■ . 12. P/australiaua. 
13-14. P., concinna. : 

15.. ' P.: olivacea. 

16. P. acutispira. ■ 

17 . ' P.' pyramidata. , 

18. P. 'fusifbrmis. 

„ 19.' P. B'eddomei. . 


16. Limnsea Brazieri. 

16. L. Tictorice. 

17-18. L. brevicauda. 

19-20. Pbysa novae-hollandue. 
21 - 22 . P. Lessoni. 

23-24. P. georgiaua. 

25. P. Grayi. 


20. Physa gracilenta. 

21. P. producta. 

22. ' P. Brazieri. 

23. P. queenslandica. 

24. P. Quoyi. 

, 26.' P. Btberidgii. ' 

26. P. breviculmen. 

27 . P. tepuilirafca.. ' 

28. P. exarata. ■ ; 

■ 29.' P. bomis-henricus. 
30-32. Pianorbis'' Gilbert!. : 
■33-36, P, essiugtonensis*;"' 


Plate VI. 

I Kgs. 


EXPLANATION OF THE PLATES. 

Plate V. 

Kgs. 
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PliATE VII. 


Pigs. 1”3. Planorbis fragilis. 

4-6. P. macquariensis. 

7-10. Segmentina aiiatra- 
liensis. 

11-13. S. Yictoriae. 

14. Vivipara Waterhousei. 

15. V. Kingi. 

16. V. tricincta. 

17. V. dimidiata. 

18. Pitliinia australis. 

19. Tatea rufilabris. 

20. Hydrobia yictorise. 


Figs. 21. Hydrobia Brazieri. 

22. H. Angasi. 

23. H. Petterdi. 

24-25. Corbicula oyalina. 
26-27. 0. nepeanensis. 

28-29. 0. Desbayesii. 

30-31. C. sublffiTigata. 

32. Spbaerium translucidum. 

33. S. queenslandicum. 

34. S. MacgiUiyrayi. 

35. Pisidium Etberidgii. 
36-37. Ancylus australicus ? 


Contributions to the Ornitbology of ]?7ew Cninea. By B. 
Bowdleb Shabpe, B.L.S., B.Z.S. Part YII. — Diagnoses 
of new Species of Birds from tbe back of tbe Astrolabe 
Eange, S.E. Hew Guinea. 

[Head March 2, 1882.] 

I AM indebted to my friends Messrs. Osbert Salvin and P. Du 
Cane Godman for the opportunity of examining a very inter- 
esting collection of birds lately received by them from tbeir cor- 
respondent Mr. A. Goldie. The name of tbis collector is well 
known in connexion with the natural history of Boutb-eastern 
Hew Guinea ; and in tbe present instance, having visited fresb 
ground, be bas procured several very striking species of birds, 
some of wbicb appear to be new to science. I am preparing 
for tbe Society a detailed account of the collection; and in tbe 
meantime content myself with supplying diagnoses of some 
species wbicb seem to me to be undescribed. 

Order PSITTACI 

Teichoglossus Golbiei, sp. n. 

Supra viridis, collo postico flavo vario ; pileo purpurascente ; 
fronte et sincipite et facie lateral! scarlatimis, bac purpureo 
lavata ; remigibus rectricibusque viridibus, intus pallide flavis ; 
corpore subtns toto viridi-flavicante, plumis late saturatiore viridi 
distincte striatis ; abdomine imo viridiore et vix striolato ; sub- 
alaribus et snbcaudalibus tamen distincte viridi striatis. Long, 
tot. 6*5, al» 4, caudsB 3, tarsi 0^5,' ■ 



SIS 


THE OEHITHOEOar OE NEW GUINEA^ 


Ctclopsittaces cocciiseifeo>’’s, sp. n. 

Shmlis C: dioplitlialmo, sed fascia frontali, loris, genis et regione 
parotiea sordid© coccmeis nec scarlatinis distiogueodus. Long, 
tot. 5*6, al 0 B 3*65, tarsi 0*3. 

Order PASSBEIEOEMES, 

Earn* Mus ciCAEiEJE. 

PCECILOEHTAS ALBIFACIES, Sp. H. 

Similis P. leiicopi, sed regione periophtlialmica tota alba dis- 
tingiieiida. Long. tot. 4*5, alse 2*85, tarsi 0*8. 

Moharcha teriophthalmictjs, sp. n. 

Affinis If.fratro, sed regione perioplitbalmica tota nigra dis- 
tinguendus. Long. tot. 5*5, alge 3*4, tarsi 0*75, 

Pam. Campophagieji. 

Eboliisoma poxiopsa, sp. n. 

^ , B. scMsticipti $ affinis, sed mento, genis anticis et re- 
gione parotiea tota schistaceis distinguenda. 

'Pam.' LakiiE.13; , ^ 

Pachtcephaeopsis poeiosoma, sp. n. 

Supra omnino cinerea, pileo vk obscnriore ; teetricibus alarum 
dorso concoloribns ; remigibus caudaque brunnescentioribus ; 
loris et superciiiis enm regione parotiea cineraseentibus ; regione 
anteocnlari et fascia siiboculari nigris ; snbtiis cinerea ; abdomine 
imo et snbeaudalibiis albicantibus • gula albicaiiti-brunnea, late- 
raliter dnereo lavata; genis albidis, fasciam indicantibiis ; axil- 
laribns et subalaribiis cineraseentibus ; remigibus inira sepiariis, 
intus pallide brunneo limbatis* Long. tot. 6'3, ala 4*2, tarsi 1*2- 

Pam, Meliphagida 

ZosT'EEOPS bE'LICattoa, sp. n. 

" '::AffiEis'5./ro«^iili,'8ed genis anticis cum,; loris et sincipite nigris, 
et pracipue pectore lateiibusqiie delicate cinereo distinguenda. 
Long. tot. 3*8, ala 2*3, cauda 1*55, tarsi 0*65. 

POLIOPTEETTS, Sp.-B. , 

' Affinis sed' -alis 'et pileo' pluinbeis'':'et^;macula 

guttural! flava, distinguendus. Long'. ' tot. '4*4, culinen 1*2,' ala 
2 * 05 , cauda 1*55, tarsi 0*7., ■ , 
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Ptilotis maemoeata, sp. n. 

Similis P. cinerece, Sclater, sed minor et plumis gntturis et pr®- 
pectoris albido marginatis distinguenda. Long. tot. 7, culm. 1*05;, 
alee 3*85 caudse 3*7; tarsi 1*05. 

Pam. Timeliidjs. 

Eupetes pulchee, sp. n. 

AfEnis JJ. castmionoio, Salvad., sed pileo rufescenti-brunneo nec 
dorso concolorij et fascia guttural! nigra gulam albam cingente 
ab sente. 

Earn. Ebihg-ileie^. 

Mithia ueahuis, sp. n. 

Similis ILjagori^ sed multo major et pileo coHoque totis cum 
corpore subtus to to nigerrimis, hjpocliondriis castaneis exceptis, 
distinguenda. Long. tot. 4, aim 2*2, tarsi 0*65. 


Description of a new Grenus and two new Species of Insect!- 
Tora from Madagascar. Bj Oldeield Thomas, F.Z.S., 
Zool. Depart. British Museum. (Communicated by Dr. J. 
Mueie, E.L.S.) 

[Read March 2, 1882.] 

Ih the collection of Mammalia recently brought by the Bev. "W. 
Deans Cowan from Eastern Betsileo there occur a large number 
of two small shrew-like animals — one, of which there are no 
less than thirty-nine examples, having a most extraordinarily 
long tail, from two to three times the length of the head and 
body I and the othei’, represented by eight specimens, with a tail 
rather shorter than the trunk. These two species, at first sight 
so different, prove, on a closer examination, to belong to the same 
genus, and that a hitherto undescribed one. It belongs to the 
well-known Madagascar family Centetidm. I propose to call it 

Miceooaee, gen, nor. 

Dentition:— 1. 1. 0. j, P-M. I M. |x2=40. 

Upper incisors small, the first two slightly exceeding the third in height^ 
each with one posterior secondary cusp, and the second one with two 
anterior secondary cusps of equal height, one internal and the other ex- 
ternal. Canines very slight^ larger than the first incisors, with minute 
anterior and posterior secondary cusps. Premolars small, the first linear, 
the second and third triangular, all with anterior and posterior secondary 
cusps. Molars triangular, somewhat like those of Cmtetes on a small scale, 
hut each with a well-marked internal basal ledge, and along the outer 
side three or four variously proportioned minute cusps. 

EIHH. JOUBH. TOE —ZOOLOGY, XVI. 
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In tlie lower jaw the incisors are very small, the two middle ones nearly 
horizontal, slightly spatulate, and each with one external secondary cusp ; 
second and third pairs, and the canines, each consisting of one large an- 
terior and one small posterior cusp. Premolars and molars all about equal 
in height, and very similar in general form to those of Centetes ; but the 
posterior ledge of the last molar has a well developed cusp, half the height 
of the main anterior one, so that externally this tooth appears to be twice 
the size of any of the others. 

Skull with united nasals, a ring-shaped tympanic hone, and a well- 
marked lacryinal canal. Clavicles well- developed. Tibise and fibulas 
anchylosed together for their distal halves. 

"Vertebral formula — cervical 7, dorsal 16, lumbar 5, sacral 2, and 
f 44 in 3£, longicmidata. 
caudal 1 24 jyf^ Cowam^ 

Fur soft, not spiny. Ears large. Muzzle with a naked tract from nose 
to upper lip. Toes 5 — 5, not fossorial. Tail well developed. 


Miceogale lohgicaudata, sp. 

nov. (Type of genus.) 

Pur long and soft, in colour very 
mucli as in Mm musculus, namely 
dark slaty blue, the tips of the 
hairs above brown, below fawn. 
Lips and upperside of feet lighter. 

Tail more than twice the length 
of the body and head combined (see 
dimensions below), covered with 
scales and short hairs, slate- above, 
pale fiesh - colour below. Feet 
and claws small; soles nearly or 
quite naked, minutely granulated, 
wdth six pads on both fore and hind 
limbs. Ears very large, laid for- 
ward they quite cover the eyes, 
leaked tract from muzzle to lips 
with a median groove, in addition 
to the two faint grooves which form 
its "boundaries. 

; ' MlOEO'GAIiE CoWAHI, Sp. n. 

^ Very similar to Jf. lonpcaudata 
in its cranial and dental characters ; 

' :but ' externally, though its ■ colour' is ■ 



MwrogaU lojigicmdatcL \ — A, Side 
view of skull, twice nat. size. 
Teeth (B) of upper jaw, (0) of 
lower jaw, three, times nat,' size. 
D, Exterior of head iu profile, 
about nai size. 
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quite the same, it is readily distinguishable from that species by 
its larger size, smaller ears, very much shorter tail (see dimensions 
below), and its proportionally shorter feet and shorter fifth toes. 
The naked line on the underside of the muzzle is also narrower 
than in if. longicaudata, and has no additional median groove* 


Dimensions, 

Forearm Ear- 




Head 


Hind 

and 

conch, 

Muzzle 

ilf. longiGcmdcuta ; 

Head, and body. 

Tail. 

foot. 

iLand, 

length.. 

to ear. 

a. Speo. fiffd. and in. 

in. 

in. 

in. 

in. 

ill. 

in. 

described 

... 1-03 

2-65 

6*2 

•71 

•92 

-60 

•75 

h 

... -93 

2*40 

5*8 

•70 

•89 

'52 

•72 

0 

... -91 

215 

4*7 

•64 

■78 

*55 

65 

d. 

... -92 

2-05 

4*6 

•61 

*75 

*56 

•62 

e. 

... -93 

2*20 

4-4 

•63 

•77 

■57 

*65 

f 

... *98 

2*27 

4*45 

•65 

•77 

*56 

•68 

M, Cowani: 








a. Spec, described 1‘10 

30 

2*5 

•64 

•82 

•50 

•85 

b 

... 1*05 

2*65 

2-15 

•56 

•76 

•46 

•78 

0 

... *92 

2-45 

1*95 

•54 

•68 

•46 

•70 

d. (imm.) 

... *92 

2*25 

1*7 

*55 

•72 

•40 

•69 



Skulls, 




Breadth 

Between 

Length of 



across 

maxillary 

upper 

Lower 


brain- 

zygomatic 

dental 

dental 

Length of 

Length. case. 

proces.ses. 

series. 

series. 

lower jaw. 

ili*. longiccmdata. *78 *33 

M. Cowani"^ ... -84 *36 

•26 

•36 

•35 

' *52 

•32 

•40 

•36 

•55 


All the specimens of both species were obtained by Mr. Cowan 
in the Ankifana forest, Eastern Eetsileo, between the middle of 
Eebruary and the middle of March, 1880. This time of year 
being, in Madagascar, the autumn, and therefore not the breeding- 
season, I have been unable to make out the number of mammae, 
or any other characters connected wdth the sexual organs. 

Mim'ogale ddEidm from Geogale, a genus recently described by 
Prof. A. 'Milne-Edwardsf, by the quite diiferent shape of its skull 
and teeth, and by the much larger number of the latter. 

This genus is an extremely interesting' one, as adding, another 
connecting link Qenietes and Potamogale, agreeing with 

the former in the possession of a clavicle and lacrymal canal, and 
with the latter by its long tail, soft fur, and united tibia and 
fibula. I am indebted for a knowledge of the correct position of 

^ Anterior milk-in eisors still remaming. 

, , t Ann. Sc. '.mt. i872.^ . 
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this genus toBr. G-*B. Bobson, who has had the advantage of seeing 
in Paris the types of Geogale awrita, the form to which, mereiy 
from Prof. Miine-Edwards’s descrijition, I had originally thought 
it most nearly allied. 

With regard to the arrangement of the flexor tendons of the 
hind feet, on which Br. Bobson’^ has recently laid much stress, 
it would appear that this part in Microgale is still in a rather 
early and undifferentiated condition, the two muscles in question, 
ih^flemr liallucis long us and the fleccor cUgitorim longus, not 
having become fully separated, as their tendons are united in 
the sole of the foot, and form but one broad tendinous mass, 
which splits up again into five digital slips. 


On a new Species of Sand-Martin {Cotile) from Madagascar. 
By B. Bowdlee Shaepe, P.L.S., I'.Z.S., &c., Department 
of Zoology, British Museum. 

[Bead March 2, 1882.] 

The Eev. Beans Cowan has lately been exploring the Porest of 
Ankifana in the Betsileo country, Madagascar, and has brought 
thence a very large and interesting collection in all branches of 
natural history. Amongst the birds there is an apparently un- 
described species of Cotile, which I propose to call, after its 
discoverer, 

CoTIEE CoWAKI, sp. n. 

Adult female. General colour above dark sooty brown, slightly 
paler on the lower hack and rump; wing-coverts like the back, 
the inner greater coverts and inner secondaries rather lighter 
and with slightly paler margins ; primary-coverts and quills very 
dark brown ; tail-feathers very dark brown, with narrow paler 
edgings, the outermost feathers very narrowly fringed with white ; 
lores blackish ; ear-coverts and sides of face dark sooty brown, 
the cheeks and throat ashy brown ; remainder of under surface 
of body dark ashy brown, including the thighs ; lower abdomen 
whitish ; under taii-coverts pure white; axillaries and under 
wing-coverts dark ashy brown like tbe breast, the edge of the 
wing with paler ashy margins to the feathers ; quills dark brown 


Monograph of the Insectivora, p. 6*7 &o. (1882), 
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belowj ratHer more ashy along tlie inner wel). Total length 
4'83ncheSj cnlmen 0*25, wing 3‘65, tail 1‘9, tarsus 0’4. 

Mat. Ankafana Forest, Betsileo, S.E. Madagascar. E'ative 
name Mrizinga.’’ 

This species comes nearest to Cotile paludicola of South Africa, 
hut differs in the following particulars 

1. The general colour above is altogether darker, and ap« 
proaches more to blackish brown. 

2. In the adult South-African bird the brown colour com- 
mences at the chin and sj)reads over the whole fore neck and 
breast in one uniform tint, the lower breast and entire abdomen 
and under tail-coverts being pure white. In the Madagascar 
species the general aspect of the under surface is uniform ashy 
brown, with a little white on the lower abdomen, and the under 
tail-coverts are white. The throat, however, is light ashy, con- 
trasting with the dark colour of the rest of the under surface ; 
and in this contrast consists the principal distinguishing character 
of Goitle Coiaam. 

I may add that Mr. Deans Cowan brought a large series of 
this new Martin, and I have carefully compared them with a 
series of C. paludicola. 

The young bird differs from ibe adult in having rufous margins 
to tbe feathers of the upper surface, wing-coverts, and secondaries, 
while the throat and breast are also snffused with rufous. 

There is no difference in colouring in the sexes. The male 
measures, total length 4*7 inches, wing 3*65, tail 1'9, tarsus 0*4. 


JOtfBK. — ZOOtiOOT, YOL, XTI. 
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MoiETTSCA OF H.M.S. Ckalles-osu’ Expebitiost.-- P art XII. 

By tie Eev. Eoeeet Booo Watso^t, B.A., E.E.S.E.j F.L.S. 

[Publislaacl by permission of the Lords Commissioners oi the Treasury.] 
[Bead December 15, 1S81.] 

Fain. Cancellaeiib.®. Fam. Coluivibellid^Es 

Yolutida2. Oeivid/e. 

Fasciolaeiid.®. 

I'lie Yoliitefci are the most interesting of the * Ohalleiiger ’ 
Moliusea. In particular I may mention Volutilitlies ahi/ssicola, 
Adams and Eeeyej known hitherto only in the form of a single, 
very young shell, got the ‘ Samarang ’ off the Gape of Geod Hope 
ill 132 fathoms. Of this the ^ Challenger ’ got three specimens 
from the same locality, presenting in their full-grown form fea- 
tures of so much importance as to require a complete revision of 
the species, especially in its relations to the Miocene forms of the 
genus. ■ 

Even more interesting is the new Yoliite fforni oi Frommtor- 
from Kerguelen Island, 105 fms., presenting the apex of an 
Jjncillanay the suture oi^^> Bull^a, the pillar-jilaits of a Vohtay' 
and the lip-sinus of a 

The gem of the whole collection, however, is the very remark- 
able and beautiful Wymllea aldbasfrma^ivom 1600 fins., or nearly 
10,000 feet, in the Antarctic Sea, which very niucli exceeds in 
size any thing yet obtained from the great ocean-depths. The 
specimen having been secured in life, Professor Pliixlej Las 'under-, 
taken the minute dissection and description of the animal, which 
was preserved in, spirit. '■ 

, There are many other forms of interest embraced in this part 
of my Eeport which I need not enumerate here. I may add, how- 
ever, in this place that the’ exigencies of the official Eeport and 
the '. embarrassments of my own professional work compel me .to 
deal^'inore siim,marily with the material entrusted 't "0 me than I" 
■.have'' hitherto, thought it right to do. This will explain the omis'-' 

, sidn,,of many groups which, embracing only 'very small orEadly ', 
preserved' specimens, . require" a ' greater ' amount ,of minute ','st'udj 
than .time allow^s me 'iiow to give,' ■ These , may , ' possibly he ' over- 
,'tak'en afterwards, .'hut. must he neglected 
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Fam. CAis'CELiiAEiiDiEj 
CakcellabiAj Lam . 

1. Canoellaria wih'icataj n» sp. j 3. Cmicellaria {Admete) carinata, 

2. C. (Admete) specuIariS} n, sp, | ii. sp. 

1. Gakceelaeia imbeicata, b. sp. 

St. M2. Pec. 18, 1873. Lat. 35° S., long. 18^ 37' E. 

Off Cape of G-oocl Hope. 150 fms. Sand. Bottom tempera- 
ture 47°. 

SMI — Oval, with a smallisli, high, subsealar, blunt spire, a 
semieireiilar moiitb, and a rougli spirally striated surface ; yel- 
lowish white. Sciilpticre. Longitudinals — on the upper whorls 
there are some slight rather distant ribs, which pass over on the 
later whorls into rough imbricated adpressed laminee covering the 
whole surface. Spirals — there are flatly rounded threads parted 
by intervals of twice their breadth ; below the suture 2 are feeble, 
4 in the middle are strong, 5 on the base are narrow and sparse,' 
and 5 to 0 on the snout are slight and close : besides these, there 
are minute spirals and lines of growth which reticulate crisply 
the whole surface. Coloior porcellaneous white beneath a yel- 
lowish surface, which is quite stripped of epidermis. Spire high, 
rather small, conical, siibscalar. Apex blunt and globose, con- 
sisting of 1| rounded embryonic whorls, of which the extreme tip 
is very much depressed on one side. Wliorls 5 in all, well 
rounded, the earlier small and of slow increase, the last large, 
with a short base and a small snout. Sttfure impressed. Mouth 
rather large, semicircular. Outer lip regularly rounded and open, 
strongly seamed within by the spirals of the surface. Miner 
Up I 'a very tirin' glaze spreads broadly over the body, but nar- 
rows and thickens on the small hollowed and twisted' pillar, leaving 
a very minute chink in front ; there are below the middle of the 
pillar two strongish, very oblique w^Mte" teethe,* and the, twisted 
.edge of the pillar is prominent and sharp, .H.'0‘8, B,. 0‘5i, 
Penultimate w^horl, height O'lB. ■■ Mouth, height 0'4,6, breadth 0*3." 

The specimen of this 'species is perhaps' not quite ■ full-grown. 
The whole 'aspect of the shell suggests an Admete ; but the teeth 
on the pillar are stronger than is usual in that group. It is much 
shorter in the s|)ire, broader in 'the whorls, and more delicately 
sculptured thaii CV Sow. - ' 

■2. Cakoelbabia (Admete) - spiGTOAEis, nlsp. 

' . ■ St. .149 K ' Jan. ■ 17, 18,74. ■ Lat. 49° 28' 'S., : long. 70° W M. 
'Hear entrance' of Eoyal 'Sound, Kerguelen.,; ' ' 30 f m,s, ' Mud, '' ' 

: , ", " ( 23'^^ 
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St. 151. Feb. 7, 1874. Lat. 52" 59' 30" S., loBg. 73" 83' 30" E. 
Off Heard Island. 75 fms. Mud. 

Smaib ovate, striated, with a shortish, scalar, blunt- 
tipped apex, a rounded base, very small snout, and semicircular 
mouth. Bcul;pture. Longitudinals — there are strongish minieroiis 
hair-like lines of growth. Spirals — below the suture is a shoulder 
marked by an angulation carrying a thread ; the shoulder is in- 
distinctly scored with spiral threads : from the angulation to the 
snout there are seyeral well-marked threads parted by shallow 
broader furrows ; toward the point of the snout is a twisted scar. 
The whole surface is scored by fine, almost microscopic lines. 
Colour porcellaneous white under the thin dirtyish yellow epi- 
dermis. B^ire rather short and broad, conical, scalar. blunt, 

round, a little bent in at the tip. Wliorls 5|, rounded, slightly 
angulated near the top, with a slight shoulder above the angle, of 
rather regular increase ; the last has a somewhat produced base 
and a very small snout. Bii^ture impressed. Mou^th rather large, 
semicircular. Older Iq) regularly rounded and open ; seamed 
within by the spirals of the surface. Inner Up well defined, nar- 
row, having a talc-like iridescence*^, very straight on the pillar, on 
the front of which the glaze turns sharply over to the inner side, 
and leaves there a very slight chink in front : at the point of the 
pillar the edge is twisted and is bluntly prominent, and above this 
are one or two faint folds. H. 0’45. B. 0‘27. Penultimate 
whorl, height OT. Moiitb, height 0’22, breadth 0‘16, 

In form this species resembles A, rnricMa, ’FdL])i\^ = GoutJioupi, 
Jay, ‘of the British Museum ; but that species has not the talc- 
like inner lip, is not so well shouldered, nor is the shoulder defined 
by a spiral thread, and the spirals in general are much stronger; 
the body-whorl is larger, more tumid, and more contracted on the 
base. Hr. Kobelt very kindly copied out and sent me the dia- 
gnoses of tw'o species of Oancellaria from the Straits of Magellan, 
with which he thought I might wish to compare this of the 
' ' Ghalleiiger.’ These, are' (?. ctuBtralis, Philippi, and 

C. {A.)' Bchtjtlie% Phil. I have not, I think, seen either of these ; 
but they both seem to be very much more strongly ribbed and 
spiralled than the present or following species. One of the 
specimens from Kerguelen contains the animal : but I failed to 
extract it, and only ascertained that there was no operculum. 

* From this feature I have derived the name of the species. 
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In this specimen the folds on the pilkr-lip are more distinct than 
on the Heard-Island specimen. 

There is an Admete from St. 149 c, Kerguelen, Eoyal Sound, 
60 fins., which is too much broken for identification, but which is 
probably this species. 

3. Caxoellaeia (Admete) caeinata, n. sp. 

St. 149 d. Jan. 20, 1874. Lat. 49^ 28' S., long. 70° 13^ E. 
Eoyal Sound, Kerguelen. 28 fms. Mud. 

Shell . — Broadly ovate, carinate, spiralled, with a very short, 
blunt, scalar spire. Bculptif/re. Longitudinals — there are only 
fine, sharp, unequal puckerings on the lines of growth. Spirals— 
a sharp fianged keel lies about the middle of the whorls ; above 
this is the horizontal, slightly concave shoulder, on which are no 
spirals; below the keel the whole surface is scored with fine 
prominent rounded unequal threads, parted by broader intervals ; 
those on the snout are feeble. Goloiir white. Spire very short 
and depressed, hut rising in broad shallow steps. Ape.^ small, 
raised. Whorls 5, fattened or even slightly concave above, 
strongly keeled and angulated in the middle, of regular increase ; 
the last is very large and ventricose, with an elongated but convex 
base and a very small snout. Suti^re impressed, very horizontal. 
Moidli fully half tlie size of the shell, oval, angulated at the keel 
and at the base of the pillar. Oufer lip rounded and open, advan- 
cing a little in front of the point of the pillar. Inner Up thinly 
spread on the body, with a small chink in front behind the pillar, 
the edge of which is narrow and twisted, with two indistinct folds 
above it. H. OA. B. 0*28. Penultimate whorl, height 6‘07. 
Mouth, height 0*3, breadth 0*17. 

I failed to extract the animal from the shell ; but plainly it had 
no operculum. The extreme blnntness and tabulation of tbe spire 
give a very peculiar aspect to this species. 

Earn. Qmy. 

G-en. Yoeutilithes, Smaim , 

YomTiLXTnm Ad, ^ Beeve.. , 

Adams & Eeeve,,Zool. Samarang, Moll. p. 25, ph' vii. fig, 6 (Fofote) ; 
Adams, Genera, i. p. 167, ii. p. 618,'iii.:pL xvii.fig. Sj Cliemi, Man. f. 980; 
Eeeve, C. I. 1849, pi. xxii. :fig. 68; 'Fischer, Jouni. de .Conch. 1871, 
p. 305; V, Martens, Jalirbticher d. inalak» Gesell, 1874^'- p. 140; 'Kobelt^ 
Jahi*. d. malak, Gesell. 1877, p. 312, 
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St. 141. Dec. 17, 1873. Lat. 34^41' S., long. 18^36' E. 
25 miles S.S.E. from Cape of Grood Hope. 93 fins. Sand and 
gravel. Bottom temperature 49^*5 E. . 

St. M2. Dec. 18, 1878. Eat. 85^^ 4' S., long. 18^ 37' E. 
45 miles S.S.E. from Gape of G-ood Hope. 150 fins. Sand, 
Bottom temperature 47° E, 

' SlieU . — Eusiforro, tliin, with a rather high, siihscalar spire, 
a small rounded apex, a very long l3ase, a slightly thickened, 
reverted, and toothed outer lip, a long narrowish mouth, a twisted 
many-toothed pillar, and an expanded inner lip. Bcidpture. Lon- 
gitudinals — there are on the last whorl about 70 riblets or flatly 
rounded threads following the lines of growth, which last roughly 
and closely score the whole surface. Spirals—there are from 30 
to 40 rather higher and broader threads covering the w^hole 
surface \ those below the suture are slightly stronger than the 
others ; the first in particular is so, and is followed by a deeper 
furrow ; all these in crossing the longitudinals tend to rise into 
small tubercles : below the suture is a very small flattened shoulder 
with an outward droop j this on the upper whorls is slightly ex- 
cavated. The ■whole surface is fretted with fine microscopic 
scratches. OoZawr pale ashy brown, glossy. Bpire subscalar, 
high, its height being to its breadth in the proportion of 13 to 6. 
Apex small, eroded. Wliorls 8, flatly convex, very slightly shoul- 
dered below the suture. Butiire very oblique and strongly 
marked. IloutJi very small for the genus, long and narrow, with 
a small open canal in front. Outer lip very slightly siniiated 
and ascending above, narrowly reversed, and a little thickened, 
with many close-set, equal, short, narrow teeth ; at the point it 
is very slightly sinuated and patulous, but not reversed. Imier 
Up spreads in a broad thin glaze across the body ; it is slightly 
oblique, hardly concave, a little twisted and bent back in front, 
with (about the middle) 8 to 10 larger or smaller teeth somewhat 
irregularly distributed. ' H. '3' 8. B. I’o. Jfeniiltimate whorl, 

■■ height O'O. ■ ; Mouth, height 2*6, breadth 0’75. 

„ This interesting species has hitherto been known only in the 
solitary type specimen obtained by Sir E. Belcher in H.M.S. ^ Sama- 
'rang,’ 1843, ofi’tlie Cape’ata’flepth of 132 fms., and described by 
A; Adams and L. Eeeve . in ' the . Mollusca of' tliq Expedition.; 
'"/That specimen being a very young shell, a redescription, from' 

: the .specimens , of, the, ’‘"'.Challenger' was' necessary. 'Of Mliese 
■there; are, three-— one,' the largest, described above '(the second 
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with 6 | whorls^ hut with a fully developed outer lip^ itself an 
aftergrow^^fcli on an earlier lip-edge still existing witMn tlie 
moiitli ; the third lias 6 w^horls, but has the sharp thin edge 
and undeveloped pillar-teeth of the ‘ Samarang ’ specimen. The 
later development of the shell greatly detracts from the ^‘sharply 
defined pattern of lattice-work,” the sculpture becoming much 
less crisp, the elongation and contraction of the body-whorl dimi- 
nishes the relative breadth, the increasing oblicjuity of the wfiiorls 
elevates the spire, and the suhsutural canal ceases to be. excavated 
and becomes merely a small oblique shelf. AH ' these changes 
modify considerahiy the relations of this Yolute to the Eocene 
species referred to by Adams and.Eeeve, and also by Mr. Edwards 
in his ‘ Eocene Mollusca ' (Paheont. Soc.), pp. 146, 155, and in 
particular to F. oremilata, Lam. (see Edwards, p. 154, pi. xs. f. i .) ; 
but while diminishing some features of distinction dwelt on by 
these authoi’s, they so strongly develop others, that the differ*- 
ence between the living and the fossil species stands out more 
strongly than ever. The size and form are, indeed, so utterly dis-» 
similar, as at once to constitute a marked distinction. At the 
same time, the species does interestingly represent the older 
forms, ill shape and sculpture recalling F, digitaUna^ Lam., 
Y, crenulatafJumi.^ uudi Y, elemta, Sow., perhaps in particular; 
the thickening and toothing of the outer lip resembles exactly 
that of F. Imtatrm^ Solander, and F. amMgua^ SoL, while the 
toothing of the pillar is like that of F. nodosa^ Sow. Of course 
whatever generic YohdiUtlieB'^tol Swainson may have, 

Adams’s definition of the genus as having a columella with' 
numerous faint rudimentary or obs'olete plaits; outer, lip, thin, 
simple,” must be modified. It never suited more than one.cr two 
of the fossil species, perliaxis. not even these; it proves inaccurate 
for the one living representative of the group,, except in its 
'immature state. 

PeovooatoBj n. gen, 

S7^£?ZZ smooth, fusiform:; having the apes of the , enamelled 

suture otBiiUmi the pillar-folds of and the sinus of Fletimtoma. 

I believe this very curious form to be .essentially: a, '.Yolute', in 
which genus the . group oi forma . like F. ■ acnjiia, 

" Gniel., F mpeTmlis^ Lam., and ni'any others" present the sutural 
' ' sinus, while Zuhna has' the enamelled ■■spire, Th'C . name' of Qlidlen-^ 
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geria Ibeing preoccapiecl, I have been obliged to reproduce it as I 
could in Latin. 

PbOVOCATOE BUIiOHEEj n. sp. 

St. 149 j. Jan. 29, 1874. Lat. 48° 43' S., long. 69° 15' E. 
West Christmas Ilarboui’, Kerguelen. 105 fms. Mud. 

St. 150. Eeb. 2, 1874. Lat. 52° 4' S., long. 71° 22' E. Between 
Kerguelen and Heard Island. 150 fms. Eock. Bottom tem- 
perature 35°*2 F. 

81ieK — Smooth, fusiform, rather thin, with a high, sharp, slightly 
enamelled apex, a contracted and elongated base, a straight two- 
toothed pillar, a large mouth, a prominent angnlated and patu- 
lous outer lip, and a strongly marked sinus at the enamelled 
suture. Sculpture. Longitudinals — the smooth surface is scored 
with fine hair-like flexuous lines of growth. Spirals — there are 
some lines in the substance of the shell which are best recognized 
without a lens ; there are also some irregular white lines con- 
nected with some slight thickening of the glaze ; below the scar 
of the sutural sinus is an obsolete angulation. Besides all this, 
the surface of the enamel of the shell is obsoletely tubercled 
obliquely. Colour rich buff, thinly overlaid with a whitish glaze ; 
this for some distance below the suture is covered with a dullish 
buff enamel. Spire high, conical, subscalar. Apeso small and 
sharp, being originally mamillated, but subsequently eroded and 
enamelled. Whorls 7 to 8, at the top very slightly shouldered 
and angulated, then flatly convex. Suture oblique, completely 
buried in a thick coat of glaze which fills the sutural angle, 
and which embraces the whole apex. Mouth l^vge, pear- 
shaped, with a shallow, broad, obliquely truncated canal in front. 
Oi^ter lip thin and rounded on the edge ; it is cat off from the 
body by a strongly marked sinus, below which it advances pro- 
minently into a rounded angle, retreating slightly, but steadily, 
from this point throughout its whole course ; it is straight and 
slightly contracted above, roundly angulated and q^atulous below 
the middle, straight and patulous and cut off backwards from this 
point to the edge of the canal. Inner lip scarcely convex above, 
little concave in the middle, direct with a very. slight twist and 
no swelling below; near the edge are two narrow, slight, white, 
very oblique teeth, of which the upper is sometimes absent : the 
narrow sharp lamina of the pillar-edge in front is the extreine 
point of the shell. H. 3'6. B, 1;8. Penultimate whorl, height 
v O’S: ' Mouth, height '2, breadth 0*95, ■ 
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This is an estreinel}^ peculiar form of great beauty. It is 
higher and narrower than the measurements would suggestj the 
oiitthrow of the outer lip being great, but of short continuance. 
It has a strong general resemblance to AnGillaria glair ata, L., or 
A, Vernedel, Sow., or other smaller species of that form, of which it 
simulates the subperipheral band. In Voluia pallida^ Q-ray, some 
of the peculiar features of this species — such as the sutural sinus, 
the enamelled spire, and the ontthrow of the outer lip at its lower 
corner — are found, though in a much feebler form. 

The swelling on the pillar which is characteristic of the Volutes, 
and is really the scar of the old columellar sinus, is in this species 
quite absent in front, but is just recognizable on the back of the 
shell in the flexure of the lines of growth. 

Cymbiola, Stvains. 

Cymbioia IiUtea, n. sp. 

St. 166. June 23, 1874. Lat. 38° 52' S., long. 169° 20' E. 
About 200 miles west of Cape Earewell, New Zealand. 275 fms. 
GloUgerma-ooze. Bottom temperature 50°*8. 

Shell* Eusiform, strongish, pale buff’, with a high blunt 
spire, largish month, slightly reverted outer lip, and four teeth on 
the pillar. Sculpture. Longitudinals — On the upper whorls there 
are a few slight narrow ribs, which are almost obsolete on the 
later ^whorls j the lines of growth are many and hair-like. Spirals 
quite obsolete. The columellar swelling in front is very small, 
and slight. Oolottr ashy white over pale bufP, entirely with- 
out gloss; the outer lip and the body-glaze are rich buff, 
paler inwards. Spire high, a little irregularly bent, subsealar. 
Apes blunt, mamillary, impressed. Whorls 6^ : they are convex, 
above contracted into the suture, perpendicular below ; after the 
first three they increase rapidly; the last is slightly ventricose, 
long, attenuated in front. Swtitre oblique, slightly impressed, 
irregular. Motet k long, but not wide, oblique, with its two sides 
nearly parallel, bluntly pointed above, ending below in a broad, 
'shallow,' slightly emarginated, minutely bordered canaL',, Outer 
lip patulous, thin, but expanded and rounded on the edge ; it rises 
on the penultimate Yvhori at its junction, and is here drawn back 
into a slight sinus with a very reverted edge. Imier Up. spreads 
widely as a thin glaze on the body ; above it is scarcely convex, 
hardly concave in the middle, perpendicular below, where are four, 
not strong, equal, concealed, pale-colonred, very oblique, teeth; 
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oblii]_iieiy cut twisted and rounded in front iiifco a prominent 
thin point. H. 2*75. B. 1*25. Penultimate wliorl^ height 0*53. 
Mouth j height 1*733 breadth 0*6. 

This species is suggestive of many others, and may be com- 
pared with Voliiia rif^esiriSi Gm., V. ^^acrfleci^ SoL, K I^/riformiSy 
Vigors, and V.fulmmaia, Lam. ; but resembles most V, ^^te^asjnra, 
Sow., having the same long thickened lip and form of body- whorl, 
but ill that species the spire is higher amd is fine, 

WwiiiiiEA, n. gen. 

Animcd atypical Vokife, 

Shell ovate^ cymbiform, thin, rough ; spire high scalar j apes, mamillate 
and irregular ; suture canaliculate ; mouth large^ ovate ; inner lip with a 
widespread tiiiniiisli callus j pillar perpendicular, with a very slight turn \ 
it has no teetlu but an abrupt break of the edge about the middle of its 
length. 

This genus difiers from OymUola of Swainson (the description 
of which by Adams I have nearly followed) notably in the tex- 
ture of the shell, which is extremely delicate but rough on the 
surface, in the suture, which is canaliculate, and in the straight 
pillar, which is without teeth, but has an abrupt break on the 
edge. Ill all the Volutes the last tooth consists of a lamina 
attached to, or consisting of, the edge of the pillar,thetwiBt on which 
throws this lamina out as an oblique fold whose abrupt slope 
looks up the pillar. In Wyvillea^ on the other hand, the lamina 
has scarcely a turn at all, and only presents a tooth in consequence 
of being suddenly arrested and diminished in size ; from this 
results a tooth whose abrupt slope looks down the pillar. 

Ill connexion with this genus it may be well to recall the 
Ealia of Eisso, which has some- vague features of superficial 
resemblance ) but in that ■ genus the columellar tooth, which is 
almost terminal, results from the extreme -and sudden twisting of 
the pillar. 

I have not given a detailed- description of the animal, as ProfV 
Huxley lias undertaken the dissection and full -representation of 
it in, all its parts. 

, WlWIinEA AHABASTEINA, n. sp. , 

, Bt.- ,147. '' ■ ^,Dec.' 30,pl873. ' ,Lat. 4,6^ 16^, S., Ion,g. ,48^'27t,E. 
O.ff' Marion Island and the.Crozets, -' Bottoni^ temperature:, 34°*2. 
G-loUgerim-oom. , 160,0 fms.;' ■- 
Animal an :enomo,us bifid foot, square Tn:fimt,:'p^ 
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aud liigli belliud ; compared to this parttlie head, mantle, aud body 
are small; the snout is largish and sub cylindrical, above it the great 
velum extends widely, and is collected into a siibconical protu- 
berance at the comers, from which rise the rounded conical ten- 
tacles ; no trace of eyes exists. ' Above the head is the mantle, ex- 
panded on the left into the rather short, stumpy, and proboscis-like 
siphon, wliicli is open belovv. The reproductive organs, possibly 
to some extent everted at death, appear like a large tumour on 
the neck, a considerable way behind the right tentacle. The skin 
is not tiihercled. There is no operculum. 

ShelL — Large, high, thin, white, aiahaster-likc in texture, with 
an oval body, a smallisli high scalar spire, ending in an irregular, 
blunt but pointed, twisted apex ; it has a large oval moiitb, a nar- 
row, patulous, not reverted, outer lip, a broad, shallow, truncated 
canal in front, a broadly spread inner lip, and a' straight, toothless, 
but interrupted pillar. Sculjyture, The whole surface is minutely 
granulated, and has the appearance of having been dipped in 
thin, rather sandy whitewash, and then roughly wiped, especially 
round the suture. Longitudinals — there are rounded irregular 
lines of growth, which are generally slight, but all round the 
mouth-edge a few become somewhat strong. Spirals — there are 
a few unequal and irregular, broad, scarcely raised threads ; near 
the suture are a few irregular, sharper, quite superiicial lines 
like the marks of rough wiping. alabaster- white, with a 

roughened, dead, eroded surface. Sjnre high, rather siiial], scalar* 
A])e:c'h blunt, but projects sharply to one side in an excentric 
and irregular manner.. : Whorls of- rapid increase, droopingly 
shouldered above, then conTex, perpendicular .below, with a slight 
tendency /to : contraction above- the suture; the last -.especially', 
■is ..ventricose and oval, -with very .regular curves. , Buture very 
oblique, deeply inipressed, and a - little canaliculate. Motfth oval, 
straight, rounded above,, and not at 'all sinuated it .ends, below, in 
, a broad,' open, shallow, .scarcely emarginated canal. 'Outer, lip 
very, regularly curved, with a narrow straight edge, which is pro- 
minent and patulous, but not in- the least reverted ; it does - not 
rise at all, on the 'hody-whoii. Inner lip spreads 'On, the, body 
very widely,' but somewhat thinly, as a .straw'-coloiired glaze-'; 
above it is very oblique, but scarcely convex ; it forms an angle 
at its junction with the pillar, which i-s-' perpendicular and scarcely 
"twisted; the rounded- edge is- formed -by a narro wish thickened 
.white. callix,s, which about. haHway down is,.. suddenly contracted and 
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sligiitly tarned round so as to form a kind of tooth or 23rojectiiig 
corner, below which the whole edge is smaller. H. 6*6. B. 3*15. 
Penultimate whorl, height 1‘3. Mouth, height 4*1, breadth 2. 

Bowdich’s figure (^Conchology,’ pt. 1. p. 68, pL xviii. f. 2) of Fb- 
luta (O^mbnm) (Stliiopica, Linn., is the best representation I know 
of the animal of Yohday and might almost be taken to represent 
the ^ Challenger ’ species. It is copied by Gray in Moll. Anini. i, 
xxvii. 4. Of all the mollusks got by the Expedition, this is cer- 
tainly the most valuable. It is large ; the shell is singularly 
beautiful in form and colour ; it comes from a great depth and an 
unknown sea ; and its generic features are very peculiar. It is 
unfortunate that it is somewhat broken. In the act of its cap- 
ture, or in the extraction of the animal, the shell must have been 
slightly crushed, and the fragments lost. To me it came most 
carefully packed in cotton- wadding j but one or two small pieces 
of shell were found loose in the box, and these I could replace. 
Under my care, however, in spite of the most extreme solicitude, 
it met with sore disaster, probably in landing from the continent, 
when the sailors handle luggage more roughly than even at Suez 
in days of old. The breaking was so bad that the shell looked 
like a wreck ; the bits, however, were got into their places and 
fixed with cement, and some professional restorer may finish the 
work more delicately than I could do it. In any case this unique 
treasure is not lost. 

VOLUTOMITEA, GfCiy, 

Yolutomitba eeaoili/IMa, n, sp. 

St. 149 d. Jan. 20, 1874. Lat. 49° 28' S., long. 70^" 13 E. Eoyal 
Sound, Kerguelen. 28 fms. Mud. 

“0 vate-ventricose, thin , smooth, with a short spire, a long 
base, a large oblong mouth, and 4 teeth on the pillar. Smiptiire. 
Longitudinals — ^there are many fine liair-like lines of growth. 
Spirals — ^there are very many broadish, but obsolete, rounded 
threads ; the front of the snout is obliquely crossed by about 15 
stronger and more regular threads. subpellucid white 

irnder a very thin yellowish smooth epidermis. ^Spire short and 
broad. bluntly mamillate, not elevated, hut rising a little 

on one side. Whorls nearly 6, convex, rounded above, sloping 
below. a little impressed and strongly marked. Moutli 

oblong, somewhat oblique, rather large> pointed above, prolonged 
into a longish, open, truncated, but not emarginated canal. Outer 
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lip thin, sharp, regularly curred, quite straight above, where it is 
slightly and widely hollowed back on the edge, prominent and 
patulous below, a little pinched in at the canal. Inner lip 
scarcely convex above, and very little concave at the base of the 
pillar, which is somewhat oblique and direct; there are four oblique, 
rather strong teeth, of which the two in the middle are the strong- 
est ; a very thin, narrow, definite -edged glaze extends down the 
edge of the month. H. 0*57. B. 0*3. Penultimate whorl, 
height 0*1. Mouth, height 0*39, breadth 0’12. 

Without the animal it is, of course, not easy to distinguish 
between this form and Achiete^ but the apex is larger and the 
pillar-teeth stronger than they are in that genus. The generic 
features are well marked in this species, which, however, resembles 
no other known to me. 

Fam. FAsoiOLAEiiDiE, Adams. 

Fasciolaeia, Lam. 

1. F. nitila, ii. sp. | 2. F. maderensis, n. sp. 

Fasciolaeia eutila, n. sp. 

St. 142. Pec. 18, 1873. Lat. 35^ 4' S., long. 18^ 37^ B. Off 
the Cape of Good Hope. 150 fms. Sand. Bottom temperature 
47^ F. 

Shell. — Long, n arrow, fusiform , not ribbed, finely spiralled, with 
a high, narrow spire of rounded whorls, a blunt mamillary apex, a 
contracted rounded base, prolonged into a long,' lop-sided, slightly 
reversed snout. Sculpture. Longitudinals-— there are none but 
small, rude lines of growth. Spirals — -there are very many small, 
rounded, pretty equal threads parted by shallow rounded furrows 
of about their own breadth; on the snout these threads are 
feebler, sharper, and more remote. Colour white under a thin, 
brown, smooth, persistent epidermis; the inside of the mouth is 
tinged with buff, which is deeper on the inner lip than elsewhere. 

' Spire very high, narrow, conical, but a little bent. Apes consists 
of 1 to''2, large, mamillary,. but cylindrical whorls. , Whorls 8 in' 
all, high, narrow, .of rapid increase,, convex, rounded, ' contracted 
below as well as above, where they slightly lap up on the pre- 
ceding whorl ; the last whorl is larger than all the re.sfc,is' slightly, 
tumid, rounded on the base, .which is contracted, .especially on 
..the left, and is produced ■into ■ a' very long, narrow, lop-sided 
.'bent, and slightly reversed . -snout. . Stiiure dae-p, but very 'open. 
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Moiith ovalj direct, pointed above, prolonged into a long, oblique, 
narrow, open, twisted canal, which is a good deal reverted in front. 
Outer Up narrow, blunt, very finely crenulated on the edge ; it is 
very regularly arched, and not at all patulous till it approaches 
the canal, where it is increasingly patulous to the point ; in this 
part of its course its curve is concave. Inner there is a 
diffuse white callus above ; its whole curve is concave to the edge 
of the canal, where it is obliquely truncate, sharp, and twisted ; 
its edge in front is extremely narrow and sharp; there are two 
slight, oblique, white teeth close to the pillar«edge. Operculum 
oval, with a pointed, almost claw-like apex ; it is thimiish, horny, 
sharp-edged, strongly marked with lines of growth on its outer 
face, and having on its inner face a broad, flat, glossy sw"elliiig 
along its outer margin. H. 4 in. B. 1‘44. Penultimate wdiorl, 
height 0*7. Mouth, height 2*2, breadth 0*78. 

This is an exceptional form, having the apex of a Fimis (a 
feature shared by Fas. eoronatayJjfm.)} and having a long, thin, 
bent canal and no longitudinal ribs or tubercles, — ^features which, 
though present in some species (as, for instance, Fas. tuUpa, L., 
and F. Sow.), are uncommon, especially united. It 

is also peculiar from the slimness of its form and the thiimess of 
itS' sheiL, ' It is not a TiirhineUa, for its pillar-teeth are 'only 
two, are slight and very oblique; the operciiluin, too, is small 
and thin. hTo Yoliite has so high a spire, so small a mouth, so 
long and narrow^ a canal, nor an operculum of the form which 
this presents (see Joiirn. de Conch. 1877, p. 97). 

PaSCIOLABIA MA3)EBE2TSIS, n. Sp. 

St. VII. p. Peb. 10, 1873. Lat. 2S" 85^ N., long. 16° 5^ W. 

' Off; Tenerifie. 78 fins. , Corah 

i8/^c^h~Biconical, fusiform ; as the shell lies on its mouth, the 
periphery in the centre' of the back is exactly in the middle of the 
: shelFs length ; solid,' angulated, rough and opaque ; ribbed and 
.'spirally ridged, with an umbilical chink. ^ Mouth angularly pear- 
shaped,, with a long, narrow, ^lightly oblique canal toothed on 
.the piil.ar and within the outer lip. Epidermis strong and horny. 
■Operculum ..dark brown and claw^-shapech Sculpture. L'ongitu- 
. vlmals—- ‘there are 8 to ' '10' broad, ■' low, rounded, irregular : ribs ; 
"they diminish in number up the' spire '; they scarcely appear '.above' 
.'.the suture . or . on the' base ; ■ the- lines' of growth, are 'numerous, 
■'.'.uneqiiai, 'sharpish, but rather coarse. .' ''Spirals— the.re" 'are 'spiral 
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ridges wliiclij in crossing the ribs, rise into narrow blunt pricMes, 
wMcii are yaiilted but scarcely open in front ; of tliese ridges 
tliere is one on tlie upper wborls, three on tlie body-wliorl, eaeli 
aceoiiipanied below by its shadow, wliicli is sonietiines double ; 
of these tlie highest and strongest is remote from the suture, and 
forms a marked shoulder on the snout arc two stroiigish threads, 
and towards its point foim or five much smaller ones. The whole 
surface is covered with feeble microscopic stria?. Colour a rich 
buff beioTv a darker epidermis, which is strong, horny, and per- 
sistent. f:i])ire iiigii, scalar, conical. A^ye^c small and prominent. 
Wliorh 9 to 10, angular, with a long, sloping, slightly concave 
shoulder defined by the prominent and sharp keel, below which 
the wdiorls contract a little to the inferior suture ; the body- 
whorl is short, and contracts into a long, conical, straight, iiarrov/ 
snout. Suture slight, irregular, impressed, obIiq_ue. Iloiitk 
bluish white, with a narrow dirty yellowish edge ; small, deep, 
oval, angiilated above and at the keel, with a long, narrow, deep, 
slightly oblique canal in front ; exclusive of the canal, the mouth 
is nearly one third of the whole length of the shell. Outer Up — 
sharp and wrinkled on the edge, patulous, with many small, close- 
set, deep-stretching, ridge-like teeth within ; it is straight above, 
angiilated at the keel, convex in the middle, concave as it 
approaches the canal, along which it _is straight. Inner Up — a 
thick patulous glaze with a sharp and prominent edge, behind 
W'hich is a long narrow umbilical chink ; close to the upper angle 
of the mouth is a long feeble tooth, and in the front of the mouth 
and deep within are three very slight pillar-folds; the beginning of 
the canal is, defined by a, sharp little tubercle, answering to which 
is the lovvest of the outer- lip-teeth. . Operculum thick, horn}?-, dark 
brown, claw’-dike, with curved lines of growth; on its inner face 
are 'many concentric,, fine lmes,hvith a broad, thick, rounded, 
piolished, -exterior border. IT. 1*7. B. 0’95.- Penultimate whorl, 
height 0*3. Mouth, height 1, breadth 0*5. 

This species is not at all uncommon in mtiBeums under the name 
of PI (or. Turhinella) cariniferch Lam., and is the species figured 
byEeeve as that of Lamarck, which is -from the Pacific, and, 
though similar, is certainly difierent. In -spite, -of the absence 
from the Geneva Museum .,of Lamarck's own' sp-eeimens,' of which 
{teste his own entry on the margin'' of his copy of the ' Aiiimaiix 
s. ¥ert.,’ 1st edition, vii. 108., sp. lOj '''preserved at 'Geneva)' he- had 
„ three, and i'li spite of his omitting to 'mention .tlie. strong hisal 
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Carina of T, carmifem, I am persuaded tliat Lamarck had before 
him the Pacific species. That species differs from M maderensls 
in being ruddy inside and outside ; it lacks the two little teeth on 
outer and inner lip at the origin of the canal ; the junction of 
snout and base is much more strangulated ? there is a much 
stronger basal carina ; the month is more open, the outer lip 
being much more patulous; the snont is not so regulari}^ 
attenuated ; the longitudinal ribs are more numerous and rise 
more roundly, not being flattened horizontally and pointed ; the 
shoulder below the suture is less drooping, and the outer lip joins 
the body at the third, not at the second carinal spiral, thus leaving 
two, not merely one, spiral threads on the earlier whorls. 

F. lignaria^ L., a Mediterranean species, is a much narrower 
form, of stouter build, broader in tbe snout, and quite differently 
ribbed and spiralled. I should have liked to compare this Atlantic 
species with Turlmella remmroBtra, Vagner- The differences 
are obvious enough on the surface ; but I do not know tbe species 
well enough to judge how far these are constant. I have with 
much hesitation described this as a new species, thinking so well 
known a form imist have been already published ; hut, after much 
inquiry, I have quite failed to identify ifc. My reason for calling 
it maierensu that I have long had it from Madeira, and I am 
not quite sure whether mj OliascaiV maderenBis is not a very aber- 
rant variety. The enormous umbilicus of that species is certainly 
very striking ; and the total absence of teeth, nofc only on the outer 
lip, but even on the pillar, is a fiirfcher notable feature of difference 
■—a feature so notable that I think my friend Dr. Eobelt, had the 
shell itself been before him, would hardly have suppressed GhascaiV 
as a mere Fasciolaria. Still, withal, while protesting against 
hasty judgment, I feel it is possible that CliaBeax maderensis and 
the present form may ultimately prove to he one specie>s ; and in 
that case it will be an advantage that they have the same specific 
name. 

OonirMBELLAj Xm. 

1. C. (Pymie) sjfm’, n. sp. | 2. C. (PyreJ^e) n, sp. 

' : CoLUMBEBXA (Pteene) steix, u. sp. a chamfre.) 

; March25;i873. ' Lat, 30^^F.,,Iongd65''° 30'^ 

V. Spr& St. Thomas, Danish Vest Indies. 

'3'90/fms.: "Gorahmudt 
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'St. 122. Sept. 10, 1873. Lat. 9° o' S., long. 34° 50^ W. Off 
Pernambuco. 350 fms. Mud. 

Var. stTBACTA. St. 23. March 16, 1873. Lat. 18° 21^ IST., 
long. 63° 28' "W. Sombrero Island, St. Thomas, Danish "West 
Indies. 450 fms. GloMgerina-ooze. 

St. 24. As above. 

MeZL— Eather small, short, and dumpy, with a high blunt 
spire, a small last whoii, a very contracted base, from which 
projects a small, slightly reverted snout ; the whorls are Ion« 
gitudinaliy chamfred and have a small beaded thread round the 
top. Sadptiire. Longitudinals — there are on each whorl about 
13, straight, narrow, ridge-like, but low riblets, separated by 
shallow furrows of two to three times their breadth ; these ribs 
and furrows run pretty continuously down the spire, with a slight 
sinistra! twist ; toward the mouth and on the base they become 
feeble, but are faintly traceable on the snout. The whole surface 
is finely scored with lines of grow^th. Spirals — the suture is in- 
feriorly margined by a slight thread, which rises into small beads 
in crossing the riblets ; in the longitudinal furrows a faint tendency 
to spiral scratches is visible, wMch on the base arrange themselves 
into narrow and very superficial furrows with broadisli flat threads 
between ; these become strongish and narrower on the base of 
the snout, but feebler again towards its front. Colour glossy 
porcellaneous white. Bpire rather high, narrow and conical. 
Apes a small round dome of twm glossy embryonic whorls, of 
which the extreme tip is both immersed and flattened down with 
scarcely any suture. Whorls 8 in all, conical, with straight 
sides, short and broad ; at the top each projects very shortly and 
horizontally ; the last is small, with a rapidly contracted base, 
from which projects the small slightly reverted snout. Suture 
a very little impressed, hut strongly marked by the projection of 
the whorl below it. Mouth small, rather rhomboidal, pointed 
above, and produced below into a short open squarish canal. Outer 
l^p'very straight to the corner of the base, from which it is patu- 
lous' and curved ; in themiddle one small round tubercle projects ; 
a little way, below the .suture the edge is drawn back, so as to 
form a very slight open false sinus. Imier Up : there is a thin 
glaze on the body, the line 'acrosS' which is' very straight, ,as is 
also the line down the pillar, where the'' glaze (-without teeth) 
forms a thickish prominent border..; this border, is e,arly cut oft" on 

■inB]N\,JOTO3S"i-“ZooLoey, tol. xyi , .. , ,24 
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the sharp oblique twisted edge of the pillar in front ; the" pillar 
is short and straight, with a slightly bent-over point. , H. 0‘4'. 
B. 0‘15. Penultimate whorl, height 0*08. Mouth, height 0*13, 
breadth 0‘07. 

The variety Bulacia has less developed and less regular ribs, is 
a little longer and smaller, and has a very slightly larger apex. 

This species is closely connected with the group represented on 
our coasts by costulata, Cant., and of •which Biiiney, in his 
edition of GroiikTs Moll, of Massachusetts, gives several species. 
It is, however, very markedly different from all of these. 

COLTJMBELLA (PyBENE) STBICTA, H. sp. 

St. 24. March 25, 1873. Lat. 18° 38' 30" hT., long. 65" 5' 30" 
W. North of Ciilebra Island, St. Thomas, Banish "West Indies. 
890 fms. Coral-mnd. 

jSkell. — Small, short, and dumpy, with a rather high, scalar, 
blunt spire, a short but broadish last whorl, a very contracted 
base, and a small slightly reverted snout ; the whorls are longi- 
tudinally chamfred, have a small keel round the top, and rather 
broad spiral threads. Sculpture, Longitudinals— -there are on 
the last whorl about 12, low ridge-shaped, straight ribs, which 
are not continuous from whorl to whorl, but increase rapidly in 
number up the spire ; they are parted by furrows about three 
times their width ; the last one, which is remote from the edge of 
the lip, is varicose ; they become obsolete towards the point of the 
base. Spirals — below the suture are two well-marked furrows 
interrupted by the ribs and parted by a, strongish thread, which 
forms a keel, and rises on the ribs into little tubercles ; below 
this the whorls are more or less ohsoletely seoi*ed by broad fiat 
threads ; these on the base and pillar are very distinct, though 
narrow, and are parted by broad, shallow, square-cut furrows. 
Colour smooth, porcellaneous white, rather high, scalar, 

conical. a blunt, round,, smooth, glossy dome of 1| 

embryonic .whorls,, 'Whose, tip;' is Poth ■immei'sed and flattened 
down, with a scarcely perceptible suture. Wliorh 6, cylindrical, 
scarcely convex, angulated and flatly shouldered at the top; the 
last is short, slightly tumid, with a rapidly contracted base, from 
which projects the short, broad, conical, abruptly truncated snout. 
Suture angular and well marked by the projection of the shoulder 
below it small, short, but broadish, angulated abovej 

obliquely prolonged below into the square, open, slightly reverted 



MOIiliUSCA 01? THE CHALEEISTOEE ’ EXPEBITIOIS’. 341 

canal. Outer lip contracted and very sliglitly curyed above, yeiy 
patulous wliere the bend comes, and below this direct and 
oblique ; it has about 10 small teeth within, of which the highest 
is remote from the top, and is larger than, the others ; Just at this 
point is a slight open false sinus. Inner lip : there is a thin 
glaze on the body, the line across which is yery straight, as is also 
the line down the pillar where the glaze forms a projecting border 
(without teeth), which runs out sharp and narrow to the very 
point ; the point of the pillar is very obliquely cut oiF with a 
twist ; the pillar itself is short, strong, and conical. H. 0’2p. 
B. 0’13. Penultimate whorl, height 0'05. Mouth, height 0*11, 
breadth 0*06. 

This belongs to the same group as 0. (P.) struts 

Pam. O L I V I D P' OtT). 

Olita, Brng, 

1. 0. {Olimlla) amblia, m sp. 1 3. 0, (Olivella) vitilias n. sp. 

2. 0. {Olivella) ephamillaj n. sp. j 

1. OliYA (OlIYELIa) AMELIA, U. Sp. (djU/3Xus, bluut.) 

St. 122. Sept. 10, 1873. Lat. 9° o' S., long. 34° 50' W. Off 
Pernambuco. 350 fms. Mud. 

Shell — Small, oYahobiong, glossy, white, with a short blunt 
spire, a conical base, and a small oval mouth. Smiplure, Longi- 
tudinals^ — lines of growth very faint. Spirals microscopic and 
obsolete. Colour porcellaneous white, more or less transparent. 

short, convexly conical. Ape^v bluntly rounded. W'hofU 
4|, conical, barely convex, with a minute, sharp scalar projection 
below the : siitiye. ■ Biiture minutely channelled. " Mouth oval, 
'pointed and channelled above, slightly narrowed below, Otiter lip 
sharp and thin, patulous ; below, it projects in a blunt point on 
• the' right side, between which and, the pillar is the broad, open, 
shallo.w canal. ' Inner. Up : ■' there .is a thick, narrow, irregiilar-edge'd 
pad ; this in front coils round the pillar, whicli is, bent, .twisted, 
sbort, truncated, and toothless. H.'0T5. ' B. 0*11. Penultimate 
whorl, height 0*06. Mouth, height 0*1,: breadth 0*07. 

In general size ', and proportions this a good deal , resembles O.- 
spreta^ Gould ; but that is lower in the spire, the peripheral breadth 
lies higher, the shell is more attenuated in front, the" mouth is 
longer, and the pillar is 'more defined by a-pad' cro,ssed''at the 
po’int 'by two teeth. , 
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2. Oeita (Oliyeela) ephamilla, n. sp. (e^>afuXXos> a matcli foi“ 
another.) 

Si 122. Sepi 10, 18v3. Lat. 9^ 5' S., long. 348 50' 'W. Off 
Pernambuco. 350 fins. Mud. 

Shell . — Yeiy small, oblong, glossy, white, with a high blunt 
spire, a conical base, and a long* narrow mouth. Sculpture. Longi- 
tudinals — ^the lines of growth are barely recognizable. Spirals 
— there is scarcely a faint appearance of these. Colour probably 
porcellaneous white in the living specimen. Spire high, convexly 
conical, minutely scalar from a very small projection below the 
suture. Ajoeo' bluntly rounded. Whorls 4J, with a minute pro- 
jection below the suture, very slightly convex at the sides. Su- 
ture minutely perpendicularly channelled. Moidli ohloiig, small, 
pointed and deeply channelled above, slightly narrowed below. 
Outer lip sharp, prominent, regularly arched from the body to 
the point of the pillar, not being in the slightest degree emarginate 
in front. Inner lip : there is a thick, irregular-edged pad, -which in 
front scarcely coils round the front of the bent, twisted, short, 
truncated, and toothless pillar. H. 0*16. B, 0*07, Penultimate 
whorl, height 0 ’04. Mouth, height 0'09, breadth O’ 03. 

The name of this little species is meant to signalize its remark- 
able resemblance to some of the minute Acliatinas, such as Gionella 
acicula, MiilL, or something between that and Lovea leaeociana 
Lowe. Thinking it approached O. telmelchcma, d’ Orb., I asked 
Ml’. E. A. Smith to compare it with the type of that species 
preserved in the British Museum. He replies : — I am sure that 
your shell is not O. telmeleliam^ d’Orh. This has the w’-horis flat at 
the sides and separated by a sharply defined groove at the sutures; 
J^oiirs has the whorls a little convex in outlinA and differently 
canaliculate at the sutures.” Than 0. myridiana^ Buclos, this 
* Challenger^ shell is much larger, is different in colour and texture, 
and has a much coarser spire and apex. 

3. OEITA (OniYBELA) TITILIA, U. Sp. ' 

: St. 24. ' " ' Mar. 25, 1874. Lat. 18° 38' 30" H., long. 65° 5' 30" W, 
of Culebra Island, 8t. Thomas, . Danish W. Indies. 390 fms. 
Coral-mud,' i 

y ^S^^fiiJ/.—Smallj.oval, glossy, with a short, blunt,. subscalar spire, 
and in front blunt and rather deeply sinuated. Sculpture' scarcely 

, * I.e. parallel to the axis, in wliich' sense I would propose tO' use. the' word 
' axially.^' -8 
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any. Colour porcellaneous. Spire very sliort, roimdedly conicalj 
siibscalar from the cylindrical rise of the whorls out of the per- 
pendicularly sunk siitui'al channel. Apex veiy blunt and rather 
iarg-Gj impressed. Whorls 5, very short, except the last, which 
occupies nearly the whole shell, rounded above, cylindrical below 
in the channel of the sufMre^ which is axially impressed. Mouth 
oblong, pointed and channelled above, slightly narrowed below. 
O'Uter lip) thin, scarcely prominent or arched, running out to a 
blunt point in front to the right, whence it is obliquely truncated 
backwards to the point of the pillar with a deepish cut. Inner 
Up } ; there is on the body a very thick prominent and irregular 
pad of glaze, which curves round the straight point of the pillar 
and there is 4-plaited, and, with a sharply defined edge, encircles 
the point of the shell. H. 0‘26. B. 0’13. Penultimate whorl, 
height 0*035. Mouth, height 0*19, breadth 0*07. 

The low spire, very blunt apex, and four plaits on the pillar- 
pad distinguish this species from 0 . rosalma^ Buclos, or 0 . riifi- 
fasciata^ Eeeve (which Dr. Kohelt holds as=0. mwtica^ Say), or 
O. inconspiciiaf 0. B, Ad. It is perhaps most like O. ptmlla, C. 
B. Ad., which it resembles in lowness of spire and angularity at 
suture ; but the spire is even lower than in that species, and the 
body- whorl is more tumid. 


On some Points in the Morphology of the Test of the Temnopleu- 
rid®. By Prof. P. Mabtik Duhcais', ;M,B. Lond., P.E.S. 


[Bead December 15, 1881.] 
(Plate TIIL) 


Contents : — I. Introdiictoxy Remarks on the Subfamily Tenmopleuridm^ 
II. Morphology of the Pits of Salmaois sulcata, Agass.. .Ill, The 
Sutures of Salmacis sulcata. IV. The Morphology of the pits, 
sutural marginal grooves, and of the sutures of Adult Temnopleurus 
ioreumaticiis, Agass., and of the Young form. V. The Pits and Sutures 
■ oi Salniacis Mcolor md Amblypneustes ovu7n. VI. Remarks ' on the 
.pits, sutural grooves, and sutures. VII. Classificatory Conclusions. 

1. Mtrodueforp Bemarhs on the Toimxophundse. 

Desob, in his' ^ Synopsis des, 'Echinides Possiles ’ (1858), divided 
Ms tribe of Latistellate Regular Echini 'into the Oligopores ^ and 
Polypores ; , and lie separated’ the, Oligopores — that is To, s'ay, the 
Echini with three pairs of 'pores' 'to each ambulacral plate— into 
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three types. The second type he made to compreliend the genus 
Temnopleums^k-g^m., and its allies, they being Echini with sculp- 
tiired tests and ornamented withfossettes, or little cavities, a-t the 
angles of the plates. Their pores might be iinigeminate or bige» 
ruinate -'h This type has been called a subfamily of the family 
Echinid© by A. Agassiz t, and the name of Desor has been 
appended to it. It has received much attention from nearly every 
naturalist who has studied the Echinoidea, and especially because 
some of the genera have persisted from the commencement of the 
Tertiary ages to the present day. 

There have been ten genera associated with the suhfainily, some 
of which belong to it without doubt ; and the classifieatory posi- 
tion of the others has been debated or enlarged upon by Desor, 
Liitken, and A. Agassiz. These authors, and also L. Agassiz, E. 
Eorbes, Jules Haiine, D’Arehiac, Loveu, and Bell, have contri- 
buted to onr knowledge of the superficies of the test of many 
of the species of the subfiimiiy. 

During the last twelvemonth a very large collection of fossil 
Echinoidea from Sind has been entrusted to Mr. Sladen, E.L.S., 
and myself, by the Superintendent of the Geological Survey of 
India, for description ; and amongst those specimens which had 
been derived from the Eocene rocks there were many which would 
be called Temnopleuridge, and some forms which required very 
careful consideration before they could be classified therein — ■ 
sucb, for instance, which had a inbbed ornamentation around the 
primary tubercles and extending across the median space of the 
interradials, the spaces between the ribs resembling those drawn 
by A. Agassiz in Trigomcidaris. But the spaces were not really, 
to my mind, either sutural impressions or, litt^cavities at the 
angles 'of the plates. ' In feet, I found the classifiMory difficulties 
great. 

Wishing to have some definite information eoncernmg the 
morphology of the cavities at the angles of the plates and the 
meaning' of the sutural depressions,' !' sought for 'information in, 
the writings ,of my ' predecessors, -and obtained, recent,, specimens 
fro,ni the southern coast of: Sind. ' The, desired information has 
been found ■ exceedingly, meagre.'' . In fact, so far as I have been 
able to discover, no one has examined the deeper connexion of 

' Desor, ‘ ''SyB.::'Bch. Eoss.’: p. ^ 
t A, Agassk, * Eevision of the Grenera of Echini/ p, 460, 
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tlie pits (m tlie ctwities at the angles of the plates are properly 
called)^ or lias satisfactorily explained the nature of a sutural 
depression. 

I was impressed that the classification would be rendered 
more satisfactory by^ a careful examination of tbe nature of the 
carities or pits at the angles of tbe plates, and of the so-called 
sutural depressions or furrowings. 


II. Mor2}JioIo^^ of the Bits of Salmacis sulcata, 

In order to be exact, it is necessary to call the openings and 
cavities at tbe angles of plates pits,” and not pores. The suture 
of two adjoining plates is really tbe whole junction of their edges ; 
so that the superficial line denoting this on the surface of the test 
should be called the margin of the suture. 

Specimens of Balmads sulcata, Agassiz, of many dimensions 
and ages were examined in the first instance. 

On referring to the ‘ Eevision of the Echini ’ by A. Agassiz 
(p. 471 ), in reference to the genus it is noticed, angular pores 
at junction of plates.” With regard to the specific diagnosis, it 
is stated that the sutural pores are slightly larger than those of 
the species Scdmads hicolor, Agass, On turning to the descrip- 
tion of that species, it will be found stated, “ The pores at the 
median junction are small, and the horizontal sutures of the 
coronal plates slightly furrowed,” In other words, the pits are 
small and the margin of the suture is slightly farrowed. 

On examining the specimens before and after fracture, it was 
evident that in Balmaeis sulcata the pits at the angles of the 
sutures, in tliei^edian interradial and ambulacral areas, occupied 
what might been the point of one plate and part of the line 
between the edges of the adjoining plates, and that at the junction 
of the ■ tentaeuliferous plates with the interradials there was a 
vertical series of pits also interfering with the perfect shape of the 
interradial plates . In fact, in some specimens the pits, as' a whole, 
seem to interfere ■■ considerably mth 'the continuity of, the test, 
and would also seem to leave but little edge ■ to some . plates OU'. 
which sutural junction could take place. 

A. Notice of the Nature of the Bits and Butur es. of 
sulcata, The pits of the test of Bahmds sulcata are in' the 

median lines of the ambulacral., and interradial areas, and also at 
the ''junction of. the interradial ,■ plates with'.' the tentaeuliferous 
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plates of tlie ambulacra. The external dimensions of tlie pits along 
tlie median lines are much smaller than and afford no indication 
of their inner development. These pits pass deeply into the test 
and enlarge within, especially actinally and abactinally, or in the 
vertical direction, and less so laterally. 

In the intemdial areas each pit leads to a compressed flash- 
shaped cavity with a broad bottom. It does not perforate the 
inner part of the test, but reaches inwards to within a very short 
distance of the inner part of the edge of the plates, where there 
is a layer of the usual reticulate, calcareous structure of the test. 

Each pit occupies space in the edges of the approximated plates, 
and is surrounded, except superficially, by more or less project- 
ing reticulate tissue, and is separated by it from the pits above 
and below on the same line (Plate Till. fig. 3). In some 
instances the pits unite deeply with a neighbour ; so that if the 
outline of the flat flash-shaped hollow were marked on the outside 
of the test, to show its relation in point of size to the opening of 
the pit, it would occupy an elliptical space three times the dimen- 
sions of the orifice. As each plate is in relation with three 
median pits, a considerable part of its edge is hollowed out, the 
surface of tie test being undermined. 

In the median line of the amhulacral areas the pits enlarge 
as they pass inwards, are deep, flat flask-shaped, elongate verti- 
cally, narrow from side to side, and frequently have a projection 
on their floor. They occupy less space than the interradial series, 
hut undermine the plates close to their edges. It is perfectly 
evident that the interradial, as w'ell as the ambulacral pits of the 
median lines are depressions on the faces of the opposed edges of 
adjoining plates (Plate VIII. figs. 3 & 8). ■ - 

The small pits het^veen the tentaculiferoiis a»ulacral plates 
and the interradials pass inwards as cylindrical spaces ending in 
ml de sacs ; some bend in their course, and others enlarge slightly 
(Plate VIII 'figs. 6 & 7). 

It is evident that in Salmaeis sulcata the pits, which are of 
; ’'moderate 'dimensions at' the --surface^ of the test, occupy' hiueli 
more space within it. They are lined with a continuation of the 
'ordinary . derm of' the outside' 'of the test,. and do 'not appear, to 
■"co'ntain,, .any 'Special structures. ''They sometimes^communicate, 
,,, w,ithin,' with o.ne another. " . . 

On examining one of the interradial plates, the apex of its 
angle, whi.eh i,s, received ', between;' two corre'sponding„interradials, 
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will be found to be blunt and even sliglitly concave; and this loss 
of substance is to accommodate the pit (Plate YIII. figs. 1 & 2, h ) , 
Opposite to this concavity is the horizontal suture between the as- 
sociated interradials ; and there is loss of test on their edges close 
to the commencement of the suture. The margins of the sutureSj 
both vertical and horizontal in direction, are faintly grooved ; and 
ill large specimens there is a distinct shallow pit on the vertical 
series, between each larger pair of pits (fig. 2, c) . 

The shallow pit is a mere depression ; yet it occupies what 
might have been solid test, and it diminishes the amount of plate- 
edge available for junction or suturing with its fellow. 

The line of junction between the interradials and the tentaciili- 
ferous plates of the ambulacra is marked, not only by a pit at the 
commencement of the horizontal iuterradial suture, but also by 
four, and sometimes five, well-developed and deep pits at the 
Junction of the sutures of the small ambulacral plates. Hence 
on the surface of the test the iuterradial area is attached to the 
ambulacral by a series of very small processes, across which a faint 
vertical sutural line can be seen. 

III. The Buiitres of Salmacis sulcata. 

This development of the pits appears to relate to the very re- 
markable sutures of the species. 

The sutures of the interradial plates are four in number. Each 
plate is joined by its abactinal edge to the plate above; by its 
actinal edge to the plate below; by a lateral median angular 
suture to the plate at its side; and by a lateral suture to the 
plates of the ambulacmm close by. The first two sutures are 
horizontal, the others are more or less vertical in direction.. 

On care^^ se|)arating two' interradiaL plates of a vertical 
series, along the horizontal suture, the tis'sue connecting their 
'edges (that, is to say, the suture} is seen. The abaetinal. edge of 
the lower plat| is minutely, but very distinctly,,' marked with from 
two to four rows (from without inwards in the normal position 
of the test) of hollows or sockets. The row^s are separate, and 
extend over the breadth of the edge not quite close to the ends. 
The sockets are limited, deep, ■ and are special structures 'in the 
reticulate calcareous tissue of the plate (Plate YIII. 'fig. ,5).' 'The 
test is brilliantly white ; and' although the'' 'sockets can be' seen 
„with a band-lens , without 'diffictilty, , some , careful arrangement 
of the light transmitted by .'the bull’s-eye, or reflected from 
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tlie stage-reilector, is- necessary. The specimen, fixed on wax, 
sliould be iiioved on its axis by the rotating -stage so as to cast 
shadows in difterent directions. This proceeding is especially 
^ necessary in carrying out some of the following obseiwations. 

On looking at the actinal edge of the interradial plate next in 
vertical succession to that just mentioned, it will be found to be 
covered with a considerable number of minute, well-defined, blunt, 
conical projections of the reticulate calcareous tissue of the test. 
These knobs can be seen from the outer surface of the plate^ 
extending beyond it. They are in rows ; and when the two plates 
are in accurate and normal contact, the knobs fit into the sockets 
of the lower plate (Plate VIII. fig. 4). The only place where 
this knob^aiid-socket arrangement is deficient is quite at the end 
of the edge of the plates, wliere the pit runs in for a short dis- 
tance. Each interradial plate has a series of knobs on its actinal 
edge, and sockets on the abactinal edge. 

The ambulacral areas are occupied by two vertical series of 
plates, separated by a zigzag vertical suture along the median line, 
and they are fianked by the numerous small, pored plates of the 
tentaculiferoiis series. Each large ambulacral plate has an actinal 
and abactinal horizontal edge, an angular >siiture uniting it with 
two neighbouriiig plates along the median line, and an opposite 
end, to which are attached the small plates of the poriferous zone. 
The abactinal edge of each of tbe large ambulacral plates is 
-covered with minute knobs of the reticulate tissue, and its actinal 
edge has rows of sockets ; so that the lower or actinal edge of 
one plate receives the knobs of the abactinal edge of the plate 
below, an arrangement exactly the reverse of that which exists in 
the interradial areas. The pits interfere but sIi ^bIy with this 
arrangement, as they are almost out of the way a^Rlose to the 
: outer angle. ' ■ 

The vertical sutures of both areas being in relation to the large 
' pits of the median lines,- are very different in their |onstruction to 
.those just' noticed, and must be considered in detail. ■ 

Eirst. The' median zigzag' suture of the .interradial area, wMch 
'uinites ' the broad interradial .plates side by side.' 

edge of U" plate in 'this, position forms the side's of an angle 
and, as before, noticed, the'se-darge 'pits excavate its /surface. E'aeh 
...- expaaded ,pit,is 'separated from its^ neighbour on . the-; same piale- 
,.,e.dge:by::''a .projection, which is' broad -toward the outer ' surface of 
.': the":’ plate .':,aud narrower inwards.. .-There, is .also 'a shelf-like '.pro- 
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cess along tlie inner part of the edge, bounding the expanded part 
of the pit inwardlj. There are knobs of reticulate tissue on alter- 
nate projections and sockets on the others . Moreover, on one 
projection along its broadest part is an elliptical shallow cavity, 
and on the next a convexity occurs in the corresponding position. 
Knobs are found on the shelf-like process in little groups, and 
then hollovf sockets in groups, and so on. The knobs and sockets, 
grooves and convexities of one plate-edge correspond -with sockets, 
knobs, convexities, and grooves in the edge of the opposed plate. 
These are tlie sutural structures ; and they also limit the dimen- 
sions of the pits (Plate YIII. fig. 3). 

A very similar series of structures is seen on the median angular 
edges of the ambulaeral plates. The pits are separated by dis- 
tinct pillars enlarging outwards, and merging inwards into a shelf- 
like structure, on which the pit ends inwardly. The knobs and 
sockets are on alternate pillars ; and the enlargement of the one 
carries a long convex mass, and that of the other an elliptical 
cavity. IJsiiallj there is a projection at the bottom of each pit, 
from the shelf-like process. The knobs and sockets of one ambu- 
lacral plate fit into sockets and knobs on the edge of the opposite 
plate normally in contact, and act as sutural processes (Plate 
VIII. fig. 8). ' - . 

Pinaliy, there are sutures between each interradial plate and 
the small teiitaculiferous plates of the ambulacra. The small pits 
are more or less in vertical series. On the interradial plate-edge, 
sections of the pits are seen separated by broad processes running 
inwards, and merging into a well-developed inner reticulate tissue. 
The process^; and this tissue are^ studded with well-developed' 
sockets / Pla^K VIlI. fig. 6). But on the , corresponding edges 
of the am’^^Pral plates the simiar processes, and inner, shelf-like' 
■ tissue are' covered with kndbs whicli' stand out well (Plate VIII, 
fig. 7);, these fit into; |J[ie'..sockets*^of the corresponding interradial 
plate, and co^titute the sutee. ' 

, There is very kight and .prwabljno absolute, junction between 
a^^^tes by continuity of reticulate . tissue'; but the suturing 
-‘consists' -of these elaborately alternate.' .systems of , knobS" and 
’ sockets, and of projections and corresponding grooves.. ■ ■ , 

^ The breadth of .one of the: knobs Is commonly inch, and the 

^ h^'ght is rather more, ■, The .sockets correspond in, size. ' 
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IV. The Morphology of the TiU^ sutural marginal Grooms, and 
Stdures Temnopleurus toreumaticiis, .. 

Tlie pits of all the areas are very visible in this typical species 
of the genus Temnopleurus ; and there are marginal sutural grooves 
of a very distinct kind. The pits have a considerable inward 
oblitpue and vertical extension within the test ; their inner dimen- 
sion varies according to position ; and they occupy depressions in 
the edges of adjoining plates. 

At the ambitus especially the principal tubercle of each inter- 
radial plate, or a process of its scrobicule, comes close to the 
actinal edge and covers and obliterates, to a greater or less extent, 
the marginal grooving. So that when the plate is separated 
from the one below, or that which is placed orally to it, the base 
of the tubercle, or a prolongation of its subscrobicular structure, 
is seen to project into a concavity on the outer surface of this 
lower plate close to the abactinal sutural part. 

This deep grooving of the sutural margin and of the superficies 
of the test close to it, coupled ■with the existence of the great 
primary tubercle with its basal structure, interferes with the 
thickness of the actinal and abactinal edge of the plates. The 
thickness is greatest in the central part of the edge, and thence 
there is a gradual thinning on either side. The actinal edge of 
each interradial plate is covered with numerous knobs, rounded at 
the eaid, and of the same character as those noticed in Salmaeis 
sulcata. Sometimes the knobs are placed irregularly and in some 
places they are in lines, and then one knob runs into another, and 
a line of elevation is produced and is more or le|| continuous. 
On the abactiiiai edge of tha plates there are soc^^ovhich cor- 
respond with the knobs and- lij^s* of “elevation of'^re' adjoining 
plate. (Plate Till. figs, ” V , 

la the ambiilacral areas the 3 ffedian pits' are deep, oblique, and 
not much expanded wutliin. ■ l’lre*,^ooving of,th|.;|pargiiiofthe5. 
suture is very decided towards tpe median line, and less so towards^'; 4 
the poriferous zone ; and, in the first place, the thiclmqsi^lt^e , 
plate is, greatly, reduced.. ' Hence' the outline of the hori^fetah'%^ 
: sutural edges' of the ambiilacral plates is irregular. . Tlie^ctinal ' 
edge' of each plate has numerous 'Sockets, which receive ‘t^ knobs ^ 
'Of the abactinal edge of the plate below. Thus' ther.e,k4he safee 
reY,ersal '.of the, direction of 'the knobs and . sockets, with regard' 
''W' those 'Of the,'' as. was-moticed m Balmacu 'swh 
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cata. The teiitaculiferous or the poriferous parts of the 

ambulacral plates, ha?e knobs and sockets arranged like those of 
the main plate. 

On examining the edges of the interradial plates along the 
median line the succession of pits is very distinct. They enlarge, 
as has been stated already, slightly at their inner end in the vertical 
direction, and reach iiiTvards very close to the inner margin of the 
edge. On either side of a pit, that is to say actinally andabacti- 
nallj in vertical succession, there is a curved process passing from 
the inner part of the edge outwards, and then bending close to the 
outer part of the edge towards the angle of the plate (Plate YIII. 
fig. 12). These processes, two to each plate, enclose a space ; and 
one of them has one series of sockets, and the other one series of 
knobs on it. The space is shallow and oblique, and is part of a pit. 
On the inner part of the edge, below the space and the end of the 
pit, there are groups of minute knobs and sockets. On the corre- 
sponding edge of the contiguous plate the same structures are 
found j but the position of the knobs and sockets is reversed, and 
there is a slight projection which fits partly into the space. The 
suturing is by the reception of the knobs by the sockets of the 
approximated plate-edges. 

A similar arrangement occurs on the median edges of the plates 
of the ambulacral area ; but there is more variation in the extent 
of the processes with knobs and sockets. 

In parts of the test where the pits are unusually large, there is 
more than one series of processes, and a set of knobs and sockets 
bound the space or projection, as the ease may be. On the other 
hand, near the peristome, where the pits are small, cylindrical, 
and yet paii? far inwards, the suturing is , by nearly straight 
lines of pits and sockets, which are parallel with the pits and are 


small. ’/iv:,.:'-,. 

, . ^ The interradial plate with the 

poriferc'us is complicated by the presence 

of tin- lAu at tfeWd of th^»izontal m.arginal grooves (actinal 
anS^^Ae-tinal), and by occasional . pits at the junction of the 
of plates wlft 'tfc# interradial , But the 

suturing is by two to 'four processes, separated or not by' pits, 
"^d passing from- the innerpartofthe edge of, the plate to , the' 
^®.er, 3 tst below the surface.' '■■■ 

'"The processes' consist" of two laminse of the reticulate tissue of 
the test j and between themnre sockets in ,a series,, or the}- nniv 
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ran together and form linear depressions. The inner part of tlie 
edge internal to the base of the processes is crowded with sockets 
(Plate YIII. fig. 13). 

Eiiialijj the edge of the poriferous plates in contact with the 
interradial is marked by series of knobs which fit into the sockets 
in the corresponding interradial edge (Plate YIII. fig. M). 

The plates of the apical disk do not join the coronal and ainbu- 
lacral plates by any kiiob-and-socket suture, but by a slight over*- 
lapping. 

It is pei’fectly evident that the union of the edges of the plates 
of Temnoijhurm toremmticiis and of Salmaeis sidcafa only difier 
in matters of slight detail. In both there is a reversal of the 
arrangement seen in the interradial area in the ambiikcral ; and 
in both the poriferous plates have knobs and join the interradial 
plates which are socketed. 

^^Temnopleiirus toreumaticus. — Several specimens 
of from I to -I inch in diameter were examined. There are round, 
widely open shallow’ pits, the bottom of wEich can be seen from 
the surface of the test above the ambitus in both areas, and the 
marginal sutural grooving is slight. At the ambitus in some, 
but not in all, the pits and grooves diminish in size, and are 
often very small ; and below tbe ambitus, in all, the pits of the 
ambulacral area are not so large as they are near the apex, and 
those of the interradials are very minute. 

The edges of the interradial plates, along the vertical median line, 
show that the pits barely pass within the test near tbe peristome, 
and that they are deeper near the apical system ; but they do 
not excavate the point of the angle of the plates. Inhere largest, 
they do not pass inwards more than in Amhli/pnemtes. In fact, 
Pbe flask- shape is not seen. ■ 

The suturing is different to that in the adult form ; and it con- 
sists, v/here rows 

of ; knobs, parallel with the 

inAheir ; distidbutipn, and'.of socli^^'-^rran geX^^Eflar nruvr.. , 
The knobs are' on one side of the pit and tbe 
: other;' and they" correspond with sockets knobs' on the 
posed plates. Where the pits are larger and the sutural marginal 
Igroove is jnore; pronouns the ■' knobs and sockets 0 

■: and 'freq_uently .there' are lines of knobs run together iSfor^^^ 
linear elevation ; and there are corresponding lines of depression. 
'.'Here and there o,ne; ' Of these' Hnes 'has' a distinctly inward' track, 
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and passes from close to the outside of the test to the inner part 
of the edge. 

The edge of the interradiai jdates in contact with the pori- 
ferous plates of the amhulacriim has tw^o rows of large sockets 
parallel with the surface of the test. There are no other pits to 
he seen therOj except those Ctt the ends of the horizontal sutural 
margins between the interradiai plates. 

A. more confused knoh-and-socket arrangement is seen on the 
median edge of the ambulacra! plates than on the corresponding 
edge of the interradials. But there is a general resemblance. The 
deepest pits are near the peristome ; and on either side of them^ 
on the edge of the plate^ are confused nodules and depressions 
rather than -weii-defiiied knobs and sockets. Moreover, the run- 
ning together of the knobs and sockets, respectivelj, in lines 
occurs, and the solitary lines passing from without inwards are 
visible. The deepest pits near the ■ peristome, four or five in 
number, hold spliseridia of considerable dimensions. 

The edge of the poriferous plates in contact with the inter- 
radium has two large rows of knobs; and here and there they 
run together to form rounded-olY wedges. This arrangement is 
much more simple than in the adult form ; and is seen less dis- 
tinctly towards the apical part of the ambulacrum. 

Eiualiy, the actinal and abactinal edges of the interradiai and 
ainbulacral plates^have a small number of knobs and sockets. 

V. The Tits and Sutures qfSalmacis bicolor mid 
Amblypneustes ovum. 

#&Z?/^rm^6^,5^<:?c)^af.■--■Tllepits■in this species are small externally ; 
but they pass down far tow^ards the inner part of the test, as cylin- 
drical tubes' ; (Plate Till. figs. ■' A very considerable 
development of knobs and sockets is found on the median iiiter- 
ambiil acral and plate-edges,' and lines of more' or less 

continuous ana ^v^tion also occur. The suturing is 

slitter thafi^^peMther speeip, but the knobs are often, larger. 
Thersame kind of suture is found between the interradiai plates 
and the ambiilacral poriferous plates ' as in,, the species already 
, mentioned. But the' knob-and-socket suturing of the actinal and 
' abactinal horizontal ''edge's of 'the ', plates, coronal and anabulacral, 
',;,.alAugli it exists, is slight, and often difficult to see. ■' Here, and, 
there it is' replaced ' by Mnear. elevated tra'cts 'and', corresponding 
I'o'ng depressions. ' '' 



354 


I?EOF. P. M. THE MOBPHOLOat 


Amhlfpneustes ovum.— A small specimen of tliis species, in 
wliicli the pits are mere depressions and barely pass inwards, 
was examined. There are traces of the peculiar suturing to be 
detected here and there ; but a more bulky convexity enters 
an irregular concavity on the edges, in most parts. It is the 
faintest expression of the very marked stractures of Sahmcis 
mlcata, 

VI. SemarJcs on the Sutuml Grooves^ and Sutures. 

The pits are more than simple depressions of the marginal 
sutural lines and v^^hen fully developed, as in Salmacis sulcata 
and Temmjpleurus toreimiaticuSy they occupy space in the edges of 
contiguous plates and portions of the test at the angles. They 
commence, in the young form, as depressions on the sutural 
margin ; and as the test increases in thickness the pit becomes 
deeper, not only from the outward growth of the test, but also 
from the inward growth and extension of the base of the cavity. 
Each pit is a hollow in the approximated edges of two joining 
plates, and some pits certainly communicate by their expanded 
bases. The pits undermine considerably, close to the edges of 
the test in some instances, and are lined with a continuation of the 
outer derm of the test. Loven found sphseridia in those nearest 
the peristome in the median ambulacral areas ; and I can testify 
to their occurring as high as the sixth pit iu the young form. 
Elsewhere no special structures are in relation to the pits. 
Similar developments are not known in any other subfamily of 
the Echiiioidea. 

The groovings and depressions along the line of the sutures, so 
visible in TemnopleuruSi and of much less significance in Salmacis^ 
increase with the age of the individual in tbe first-mentioned 
genus ; and it is evident that they add in the first genus to the 
extent of the superficies of the test. Thej maj^ be broad or narrow, 
deep or shallow,, and their continni^^Wa’^^'^^lped with by 
vertical dissepiments or tnberc^^^ They hto^^Wfe^portan^e in 
the. economy of the animal > ano^hey may be and ye| the 
.pits 'may ' he large*,fSp?hey are absolutely depressionB between 
ridges on which tubercles are placed above the normal level of the 
plate, and which are ornamental elevations, as in Temnechinus^ 
which has no I.rae ..pits, and THgonocidaris. , , 0 

The sutures are composed of the ordinary reticulate transparent 
calcareous , tissue of the .test, .'The knobs are 'more' or less.' liemi- 
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spliei'ical ; and tlieir free surface is not one of fractures but is 
perfect. Some are elongate, and otliers are elliptical and OYen 
very long at tkeir base. Tbe size varies in tbe species ; and 
iiicli may be taken as a common diameter and height. The 
sockets are corresponding depressions in the edges of the plates ; 
and their surface shows an even, unbroken, calcareous reticulation. 
They receive the knobs ; and no derm passes down, from without 
inwards, in the line of suture to separate them. The processes on 
and between which the knobs and sockets are placed in adult 
forms, are boundaries of the sides of the pits ; and I think that 
now and then there is continuity between the opposed processes 
of the two adjoining plates. 

The number of the knobs and sockets is immense ; and they 
are found on all the plates, which may amount to more than 
1500 in a well-developed Balmacis sulcata. The test, as a whole, 
has no other bonds of union than these sutures ; but the gene- 
rative and ocular plates are not sutured with the others. "Wlieii 
whole, the tests will stand considerable pressure ; but wben 
partly broken, they fall readily to pieces. The suturing is of a 
kind which is used in carpentry in making tables, and especially 
in uniting hollow spheres made up of pieces, when outer and 
inner bracing is not possible. It is called dowelling, I have 
not found this method of suturing in other genera ; but irregula- 
rities of surface on the edges of plates are seen in some. Thus, 
in Biadema setosum there is a faint trace of an ir^egul^|.r suturing 
by processes. 


YU. Olass^catory Conclmions. 

It would appear, from what has been written concerning the 
sutural depressions and pits, that it is not unreasonable to sepa- 
rate those Echinoidea with true pits from those which have only 
sutural grooves or depressions between raised ornamentation, 
and' to consid^,i;:the grooved forms, 'whicb are not, pitted, 'more 
embryonic than tbe others. 

The species which were described by MM. D’Archi,ac and Jules 
Haime from the iJv'ummulitic .rocks of Sind were placed by ' them 
under the genus Temji&phums. ' But they have no true pits, only 
well-marked broad grooves over the margins of the sutures ;, 
and these .grooves are really parts where the raised orn,aineiitatioa 
of the test does not exist. , 

IIHH. JOHEH. — ZOOLOGY, TOL, XVI. 
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Desor states, in Ms ^Synopsis des ilcMnides/ p. lOS^witli, 
Teference to Temnopleuriis: — “ C’est par erreiir aussi qiie M. IPorbes 
pretend qii'il existe des pores anx angles des plaques coronales 
comme dans les Sahnaeis.'^^ ISTow typical Temmpleuri certainly 
iave pits at the angles of the plates, and something more than 
deep sutural impressions there. Hence the Hnmmulitic forms 
are not true members of the genus Temmpleimis. The numerous 
memhers of the subfamily Temnopleuridse which Mr. Sladen and 
myself are now describing from the lowest Hummulitie rocks 
have very decided rib-like ornamentation, and, of course, what 
are called grooves ; but they are not pitted. So that all these 
Eocene forms from Sind must come under one or more genera 
with a raised rib-like ornamentation, without pits. They re- 
semble in many points Trigoiiocidaris, Agass., and FaradoDjecliimis, 
Laube. 

Witli regard to forins having pits, is typical. Tbe^, 

generic diiferentiation of ^almaois sulcata and a typical species of 
Temmpleurus is insufficient. Amllgpneustes is approached through 
Sahtacis hicdlor* I do not think it possible to admit Tejmechinus 
macidafus^ A. Agass., amongst the TemnopleuridjB with pits until 
Agassiz has examined the. sutures, ■ 

If the subfamily is to be rearranged according to these 
views, the oldest forms will form the group with depressions 
on the test in the line of the sutures, or, rather, with raised 
ribs. 

The second group will consist of the genera Temnopleiirm, 
SaJmacis, and AmMgpneustes and others with true pits. 

It is interesting to note that the earlier forms of the Temno- 
pleuridm resemble the immature individuals of recent species, and 
that the immature individuals of TermopJeums toreimiatlcm 
' be associated with some species of Sulmacis, 

DESORIPTION OB' PLATE 

Eig. ,L 'Salmacis'snhata,. Superficial Tiew of the pits oiithc interradial median 
.. line.' , The sutural markings are distinct ; , and each pit transgresses on 
the substance of the angle of a plate especially. Magnified. 

' Elg. 2- An older specimen. The sutural 'marginal lines am more distinct. The 
pits are about the ' same ■ size as in fig. ! ■; but' there are -depressions 
',*or' semi-pits on , the -vertical sutures between the others' ", a and h 
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are pits in relation to the angles of plate ; are the semi-pits. Mag- 
nified. 

Fig. 3. The edge of an interradial plate along the vertical or median series of 
sutures, a and b are the parts of the pits pertaining to the plate, the 
rest being in the adjoining interradial. c is the semi-pit. The great 
development of the pits below the surface is seen ; and they are sepa- 
rated by projections of the plate’s edge, broad above, narrow below. 
These ]3rpjections carry the sockets and knobs of the suture. Below c 
there is a long socket followed by three pits ; and below the large 
tubercle a long projection is seen, and below it more knobs. Beneath 
the expansion of the pits, on the reticulate tissue of the test, are some 
knobs and sockets. Magnified. 

Fig. 4. The actinal edge of the same plate. A series of knobs projects. Mag- 
nified. 

Fig. 5. The ahoral edge of an iiiterradial-plate, showing tliree or more irregular 
rows of sockets. Magnified. 

Fig. 6. Tiew along the line of suture of the amhulacral tentaculiferous plate 
and the interradial plate ; the edge of the ambiilacral plates is drawn. 
The deep and narrow pits (in section), some expanding, are shown ; 
and between them are numerous knobs. These fit into the sockets in 
the interradial plate (fig. 7). Magnified. 

Fig. 7. An interradial plate, amhulacral edge: the portions of pits correspond 
with others on the amhulacral edge, the raised lines between the pits 
carry sockets. Magnified, 

Fig. 8. View of the edge of a median amhulacral plate along the line of vertical 
suture. The pits are large, and they extend on the edge of the plates 
They are separated by ridges, some knobbed and others with sockets* 
A process arises on the floor of the pit which is sutural Mag- 
nified. 

Fig. 9. An amhulacral series from within the test. The tentaculiferous pores 
are seen, and on the edge a number of minute knobs. Magnified. 

Fig. 10. Abactinal edge of a coronal plate of Temno^Ieums toreumaticm,sh.ow^ 
ing sockets, some in linear series. Magnified. 

Fig. 11. An actinal 'edge of an interradial plate near the apical system, showing " 
knobs.' Magnified.' 

Fig. 12. The median interradial suture and 'pits. Magnified., 

Fig. 13. The suture and pita of the interradial plates adjoining an ambiilacral 
area: sockets and pits.- Magnified. ' 
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Fig. 14. Enobs on tli© ambnlaeral plate-edges in relation with sockets on tlie 
corresponding interradials. Pits are sbown. Magnified. 

Figs. 15-17. Salmacis hicolor. The median interradial suture, showing pits and 
knobSj sockets, eleTations, and depressions. Magnified. 


Moleusca op H.M.S. ^ Chaelekoeb ’ Expebitiok. — ^P art XIII. 

■ By tlie Eev. E. Booa Vatjso:?*, B.A., P.E.S.E., E.L.S. 

[Published by permission of the Xords Commissioners of the Treasury.] 

[Eead March 16, 1882.] 

Earn. Bpccikib^, Mem, 

Buccintjm, L, I Eassa, Zam> 

Phos, Blontf, I 

Buccikum, L . 

1. B, allozonatum, n, sp. ] 2. JB, aquilamm, n. sp. 

1. BiJCCIOTM ALBOZOKATTJM, n. sp. 

St. 155 p. Jan. 20, 1874. Lat. 49° 28^ S., long. W W E. 
Eoyal Sound, Kerguelen. 28 fms. Mud. 

Shell, — Small, thin, fusiform, with a high spire, a short base, 
and a small snout, of a ruddy brown, tipped and handed with 
•white; it has spiral threads. Sctilpttire, Longitudinals — on 
the earlier whorls there are some feeble folds below the suture ; 
only sharpish hair-like lines of growth else-where. Spirals 
—over the whole surface there are flat threads with furrows 
of equal bi^eadth between them: of these, on the penultimate 
whorl there are about 10; on the snout they are finer and 
closer. Colour muddy brown, with a transparent white-tipped 
pillar and . central band on each whorl. Spire high, rather 
'narrow. blunt, rounded, with a slightly .immersed .tip. 

Whorls 6,' regularly convex; the. last contracts slowly on the 
' base, and is produced into ' a short, one-sided, slightly ' ' ex- 
panded, truncated snout.'-' Suture rather deeply impressed. 
"Mouth largish, oval, open, straight, bluntly pointed above, pro- 
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diiced into a smallj short, oblique canal below. Older lip 
thin, blunt, rather patulous, slightly siniiated and aiigulated 
a little ■ way below the suture, and below this flatly arched. 
Inner Up ; a very thin and narrow glaze covers the arched body 
and the straight pillar, which is not thickened or twisted, but is 
obliquely cut off in front. Operculum is intermediate in fform 
between that of Bimcinuni and Cominella ; for, as in the' latter, the 
nucleus is at the lower end, but it is not apical but is within the 
edge towards the outer margin as in the former. II. 0‘4. B. O’lS. 
Penultimate whorl, height 0*1. Mouth, height 0“19, breadth 
0*11. 

2. BuCCIXUM (P) AQlJILxVBTrH, n. sp. 

St. 78. July 10, 1873. Lat. 89^ 26" N., long. 25° 18^ W. Off 
San Miguel, Azores. 1000 fms. Gloligerina-ooze. 

Shell. — Small, thin, white, ventricose, biconical, oval, subscalar, 
with an oval, slightly oblique mouth, and a short canal. Sculps 
tiire. Longitudinals — on the upper whorls there are many feeble, 
elose-set, straight riblets, which are very faint and merge into 
the lines of growth on the last whorl. Spirals — on the whole sur- 
face are fine, rounded, spiral threadlets parted by shallow furrows 
which are broader than the ribs. Colour semitransparent white, 
under a thin yellow membranaceous epidermis. Sjnre short, broad, 
conical, subscalar. Ap>ew small, but rounded. 6, slightly 

flattened above ; below' this there is a very blunt angulation, and 
the lower part of each whorl is subcyiindrical j the last whorl is 
ventricose, contracting on the base to a very short, rather lop-sided 
snout. Suture impressed. MoiA mthBv large, oval, rounded at 
the top, and prolonged below into an oblique, short, open canal. 
Outer Up thin, but not sharp, very bluntly angulated near : the 
top, of regular curve, open, with a very slight basal cut at the 
point of the pillar. Inner lip ; a thick layer of glaze, with' a pro- 
minent edge continuous with the outer' lip, runs down parallel to ' 
the belly “margin, and is cut off by the oblique canal at the, point; of 
the pillar, which is neither swoln nor, thickened. H. 0,'88. B. 
0*21. Penultimate whorl, height 0*07. ■ Mouth, height 0*22, 
breadth 0*18. ■ ' 

This is a perplexing form, 'in' general, aspect very like 'several 
Admetm. Than A.ovata^ E. Sm., from Japan,: it is very much 
higher and more attenuated in the 'spire l than '£?ffsj?,i^,'MdIl€rs 
it is much more tumid, and lower in 'the .spire j than A. mridulu^ 
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Fabr., it is more delicately sculptured, is Mgli.er in the spire, and 
is of slower increase. The absence of the generic teeth on the 
pillar and the presence of the slight basal sinns are both features 
not ■without parallel in the genus Admete ; bnt in all Admetcd so far 
as known to me there is a varicose twist at the point of the pillar, 
betw'een w^hicli and the edge of the inner lip lies a more or less 
distinct umbilical chink or furrow. In this ‘ Challenger ’ shell there 
is no swelling whatever, and scarcely any twist even in the sculp- 
ture, and not the slightest approach to an umbilical chink. The 
absence of the varicose twdst is, indeed, rather an objection to 
putting this species under Bticcinum; but that genus already 
accommodates forms still more exceptional than the present one. 
Vohi-fJiarpa is perhaps nearer ; but I do not sufficiently know the 
limits of that genus to take liberties with it ; the absence of an 
operculum, which seems its only positive claim to generic stand- 
ing, is a feature out of recognition in the present case. 

Phos, Montf^ 

1. P. mucratoTOSy n. sp. 1 2. P. hatTiyletes, n. sp. 

1. Phos kahceatoeos, n. sp. (yavicpaTo)py master of the fleet, 
Admiralty.) 

' ' St 219. March 10, 1875. :■ L.at, 1° 54/ ' S., long. 146° 39740'' B. 
Admiralty Islands, iN'.E.' of Papua. ■ 150 fms. Mud. 

Shell. — Strong, smooth hut not polished, yellowish white, with 
some pale ruddy hands, with a high conical spii’e, small sharp apex, 
and a slightly impressed suture. Whorls rounded, with narrow 
ribs and spiral threads, a short contracted base, and a twisted pil- 
lar. Sculpture. Longitudinals — on the last whorl there are about 
15, on the earlier about 18, rather narro-^^, raised, rounded, flex- 
nous ribs, of wffiicli one on each whorl is a little larger than the 
rest ; they extend to , the , upper suture and also to the point of 
.the base, they are parted by rounded furrows' of twice, their 
.."breadth;' the lines of growth are extremely numerous' and sharp' 
Spirals—the 'wli,ole surface is , densely packed with strongish, but .' 
v.ery. unequal, rounded threads parted by fine small furrows ; there ... 
is a broad shallow furrow round the upper part of the pillar, and in it 
, the spiral threads are sharper and -sparser than elsewhere . Golour 
'/.■porcellaneous white, 'stained 'with yellow on the surface, banded 
" W'i.tlv palish rufous and.wffiite. : high, narrow, conical.;. iA^ex 

; .smalland' sharp, . consisting of four' biearinate'd, conically, shaped, 
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conical wiioiis. Whorls 10, rounded, constricted below and con- 
tracted above ; tbe last is a little tumid, with a sliort rounded base, 
wliicb is produced into a short, broad, lop-sided scoop-like snout. 
Suture small, impressed, ratlier oblique. Mouth irregiilarlj oval, 
pointed above, siibangiilated at tbe pillar, and produced in front 
into tlie short, open, oblique canal. Outer Up thickened by the 
external callus, in advance of which it is thin ; within, it is scored 
with long narrow teeth ; there is a slight open sinus near the body, 
its curve is a little angulated in front, from which point in parti- 
cular it is patulous ; the broad notch of the canal has a slightly 
reverted lip. Inner Up flat on the body, bluntly angulated at the 
base of the short pillar, which is swoln and twisted in front, and 
coarsely flanged on the edge ; the extreme point of the pillar 
is very small and sharp, and is as prominejit as the point of 
the outer lip ; the labial pad is very thin and undefined. H. 1. 
B. 0*5. Penultimate whorl, height 0*2. Mouth, height 0*5, 
breadth 0*27. 

■ The extreme tip of the apex in the only specimen present is 
broken. The species presents that feature which is peculiar to 
the whole genus, of strong family resemblance, but is quite distinct 
from all the species so far as known to me. 

2. Phos bathtivET'ES, n. sp. 

St. 210. Jan. 25,' 1875. Bat. 9° 26' hh, long. 123^ 45' E. 
Philippines. 375 fms. Mud. Bottom temperature 51®*1. 

^/g^/Z.—Tliinnish, porcellaneous, without lustre, brownish yellow^ 
with E' high conical spire, small turbinated apex, short rounded 
whorls having feeble ribs and spiral threads, deep suture, small 
body-whorl, short ; contracted base, 'and a .broad, deeply nicked 
snout. Sculpture. Longitudinals — on the first regular whorl 
there are 11 or 12, on the body -whorl about twice as many, 
narrow, slightly prominent, rounded riblets, which extend from 
the suture to th,e, point of the base; they .have a sinistra! t.re,nd, 
which is very marked on the base ; they are parted by shallow 
furrows two or three' times their breadth; the lines of growth 
are fine, sharp, and equal. Spirals — on' the penultimate whorl 
t'here are about' 6, on the body about 12, narrowrounded threads, 
which rise into sharpish little tiibereles in crossing the riblets ; 
tbe fourth of these lies about 'the periphery, and; the furrow be- 
tween it and the thud is wider than the. others; in all of these fur- 
rows are feebler threadlets. The front of the pillar has ,a strong 
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twisted swelling. Colotcr dull brownish yellow, wliicli is a little 
deeper on the tubercles. Spire high, narrow, conicaL Apex 
slightly abrupt, consisting of 3| turbinated embryonic whorls, of 
which the extreme tip is very small ; they are smooth and rounded, 
but slightly keeled above the suture ; towards the first regular 
whorl the earinating thread becomes double or triple, and a few 
very oblique riblets appear. Whorls 9^, short, rounded, being 
pretty equally constricted above and below; the last is small, 
being neither broad nor long; the base is short and conical, being 
drawn out into a broad, lop-sided, slightly reverted snout, in which 
lies the deep, wide, rounded nick of the anterior canal. Suture 
very deeply impressed, rather oblique. Mouth semioval, obliquely 
produced in front and abruptly truncated at the point; it is 
hardly angulated above. Outer Up has a feeble varix outside, 
formed by a crowding at that point of the longitudinal riblets ; 
the edge is sharp, flatly arched, scored internally with long nar- 
row teeth, which are alternately stronger and weaker ; it is slightly 
emarginated below the suture, prominent in front, and then re- 
treats to the edge of the canal, and here alone it is patulous. 
Inner short across the body, where the labial callus spreads 
somewhat ; and there in the middle is a strongish little tooth ; 
the junction of body and pillar is rather concave ; the pillar, 
which is longish and somewhat swoln, is very obliquely cut 
off and twisted, with a narrow rounded edge ; two strongish and 
one or two feeble teeth cross it almost horizontally ; and it runs 
out in front to a very fine, attenuated, hut blunted point. H. 0’9. 
B. 0*35. Penultimate whorl, height 0‘16, Mouth, height 0*36, 
breadth 0*17. 

This species is a good deal like P. hoj^neensis, Sow., from Borneo, 
but is slightly slimmer; the first whorls here are larger, the 
suture is deeper, and between the spirals the shell is smoother. 
In Sowerhy’s species, too, the upper angle of the mouth is much 
more deeply sinuated, and behind this canal is an angulated callus, 
the pillar is shorter and less sharply pointed, and there is no tooth 
on the body ; the ribs in that species are stronger and closer set, 
and are frequently developed into varices, of which, with tbe 
exception of the feeble labral swelling, there are none in the 
■ Ghallenger '’;species. 
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Nassa, Lam, 


L hmihensiSi n. sp. 

2. AT. psila^ n, sp. 

3. N, brycliias n. sp. 

4. N. habylonicaj n. sp. 


5. N. agapeta^ n, sp. 

6. N, capillaris, n. sp. 

7. N. ephamilla, n. sp. 


1. ATassa letheexsis, n. sp. 

July 29, 1874. Leyuka, Fiji. 12 fms. 

Shell, — Thin, rather smooth, brownish livid, ovate, subfasiform, 
scarcely oblique, with a short, subscalar spire, and a small but 
bluntish apes j the anterior canal is very shortly but sharply mar- 
gined, with scarcely any snout. Sculpture, Longitudinals — the 
earlier whorls are crossed by numerous rather fine straight riblets 
parted by similar furrows ; these ribs and furrows increase in 
strength, but not proportionally so, down the spire, and tend to 
become obsolete on the body-whorl ; the lines of growth are fine, 
smooth and unequal. Spirals — a strongish furrow below the suture 
cuts off the top of the ribs as a row of nodules ; the middles of 
the whorls are scored, especially in the intercostal furrows, with 
remote impressed lines, which are more or less obsolete ; on the 
front of the base are 4 to 6 strongisb, fiat, siibiinbricated threads : 
coiling round the base of the pillar is a broad shallow furrow, in 
which the iongitndinal ribs are visible ; below this is a prominent 
thread, while the point of the pillar is scored by about 4 sharpish 
threads with broader furrows. Colour livid, with more or less of 
brown ; the point of the pillar is white, as are two bands, one at 
the snture and the other above the periphery. Spire short, conical, 
subscalar. Ape^c small but blunt, the three smooth, rounded, glo- 
bose embryonic whorls being somewhat depressed ; they are also 
markedly smaller than the succeeding regular whorl. Whorls 9, 
conical, slightly convex, the last a little tumid. impressed 

and slightly canaliculate. Mouth oval, pointed, channelled and 
nicked above, with a short oblique canal in front. Outer Up sin- 
uated above, straight, and .rather contracted to' the point of the 
■base, where it is patulous ; it- is toothed' .within, serrated on the 
anterior edge, right-angled at the canal, the edge of which is 
sharply marg'ined by the infrabasal thread. Imier '■ concave,, 
and toothed' above, straight and bluntly tubercled, on the pillar, 
the point of which is flanged, and down which the edge of the 
labial callus projects prominently, leaving a shallow chink behind, 
it. Opercnlmi thin, yellow, oval, triangular, 'with a slightly ,ser- 
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rated outer and inner edge. H. 0’8. B. 0*45. Penultimate 
whorl, 0*18. Mouth, height 0*33, breadth 0'24. 

Mr. Marrat, of Liverpool, Avhose labours on the genus Wassa in 
particular are well kiiowm, and who has had the goodness carefully 
to examine the whole of the ' Challenger ’ species of the group, 
considers this species to he his If. laevigata (=glaiella, Marr. iiec 
Sow.), an opinion which I am not able to accept. With a con- 
siderable general resemhlance, the form of the shell is very dif- 
ferent. In W. Imvigata the shortness and breadth of the last 
wliorl gives a contour-line totally unlike that of If. levuJcensiSn 
which is narrow at the periphery and comparatively long in the 
base. It has points of resemblance to If. 7nonile, Kien., to W. 
algida, Eeeve, to If. coronata, Lam., and to N. creiiulata, Brag,, 
but is certainly distinct from them all. It most of all resembles 
one of the depauperated forms of If. canalieidafa^ Lam., in some 
of 'which the caiialiculation of the suture- becomes very obsolete ; 
but in none of these is there so sharp a flange round the anterior 
canal, none have so deep a furrow at the origin of tbe pillar, nor 
so sharp a thread in front of that furrow, and in all the apex has a 
broader base, and is higher, sharper, more conical. The operculum, 
too, is quite unlike, being in these very much smaller, more oval, 
and without serrated edges. 

2. Fassa PsiEA, n. sp. rubbed.) 

St. 185 b. August 81, 18'74. Lat. 11° 38' 15" S., long. 143° 
59738,^^ W. Oil’ Eaine Island, Torres Straits. 155 fms. Sand 
and shells. 

Shell . — Yery thin, glassy, polished, white, with some brown 
stains ; conical, scarcely oblique, -witli a high scalar spire, a small 
blunt apex, a sbort truncate base, a sharply flanged canal, and 
a very small snout. Sculpture. ■ Longitudinals — tbe earlier whorls 
are crossed by numerous I’egular fine riblets parted by very similar 
furrows ; they are straight, but incline a little obliquely to the left ; 
■they hardly increase in size, but on the last 1| whorls become obso- 
lete ; ' the lines of .growth ,'are very fine. Spirals' — below the, suture 
' is; a, narrow, horizontal shelf,, whose sharp edge is ornamented with 
. an expressed ro'w of blunt tubercles ; these are formed by a deepish 
'■ furrow isolating' the tops of the .ribs,; narrow shallow furrows 
stipple the' interstices of the riblets ; .these become faint ,' on , the 
last whorl, but increase in strength and become more continuo'us ', 
as,, they approach the, outer lip ; they also increase : in, ; strength ' 
towards the point of the base. ' h^orny : oi^ tran-slucent 
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glassy wKitej 'with some brown stains yagiiely linear. Spire liigb, 
coniealj scalar. small, consisting of 3| depressedly globose^ 

glossy, keeled, embryonic whorls. Whorls 9 to 10, horizontally 
shouldered, angulated, cylindrical, with a short, rounded, and con- 
tracted base. Suture marginated and slightly constricted. Mouth 
round, sharply pointed above. Outer lip rounded on the ' edge 
and narrowly reverted, straight above, rounded at the base, more 
or less patulous thro'iighout ; the canal has a reverted, flanged 
margin. Inner lip convex on the body, concave in the middle, 
straight on the pillar ; the labial glaze, which is very glassy, spreads 
broadly and undefinedly on the body, and projects with a naiTOw 
prominent edge down the pillar, wrhich has a flanged and twisted 
point. H. 0*78. B. 0*39. Penultimate whorl, height 0*16. 
Mouth, height 0*38, breadth 0*22. 

It is quite possible this may prove to be only a deep-water 
variety of that very variable species, N. glansj L. ; but it so dif- 
ferent that it is impossible to place it in that group, and, indeed, 
Mr. Marrat connects it with a different section alto<yether. 

o 

There is no formw^hich unites the polish and the exquisite sculp- 
ture of this species. 

3. jSTassa bexchia, n. sp. (/3pv)(u)s, belonging to the deep sea.) 

St. Till. Peb. 12, 1873. Lat. 28° 8' 15'' H., long. 17° 27' W. 
Off Gomera, Azores. 620 fms. Mud, shells. 

Strong, coarse, dirty w*hite, ovate, rather stumpy, mth 
a conical subscalar spire, a small blunt apex, a round truncated 
base, 'a .very short pillar, -and' scarcely .any snout., Seulpti^re, 
Longitudinals — the whorls are. crossed by 'blunt, narrow, spars,e, 
siiiistrally. obliq'ue riblets, which-, continue- to the ■ snout ; ' the last 
forms a strong varix on the' edge of the lip ; the lines of gro.wdh' 
are fine, but towards .the mouth become coarse. Spirals— belo.w 
the suture is a slight shoulder formed by a row of coarse, depressed 
tubexxles' marking the upper end - of the riblets; on the upper 
-whorls there are 2 to -3, on the body about 5, coarse, shallow 
furrows parted by hroadish flat bands ; on the .base there are 6 of 
these furro'W’s with narrower hands ; round the base of the pillar 
winds obliquely a shallow .furrow,, with a slight sharpish, band iu' 
front ; the short pillar , is scored with the -old cont.oited canal-scars. 
Colour a dirty porcellaneous yellowish white, ' Spire mthev short,' 
conical, suhs-calar. Apea^ blunt and rounded, -consisting ' of 8|' 
smooth, depressedly turbinate whorls, of which ' the" tip is very 
" small. Whorh 9, conical, scarcely, convex, not constricted below,. 
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with a short rotinded base. Suture marginated, and this margin 
tiibercled. llouth oval, open, bluntly pointed above. Outer Up 
sharp on the edge, sparsely toothed, patulous, almost straight, 
slightly advancing below, but not prominent on the base ; the 
canal has a slightly reverted flange. Inner Up straight ; on the 
body it is a little hollowed into the pillar, which is very short, 
and has in front a thickened (hut not flanged) twisted edge ; the 
pad of glaze is not thick, and has a sharply defined outer edge 
throughout its whole length. H. 0*65. B. 0*37. Penultimate 
whoii, height 0*14. Month, height 0*35, breadth 0*2. 

This resembles JI. reticulata^ L., more than any other Atlantic 
form ; hut, besides being much smaller, the form of spire is much 
more scalar; the ribs and spiral threads are much fewer, and 
their intersections are flattened, not tubercled ; the callus on the 
lip is not indefinitely spread on the body ; the junction of the pillar 
and the body is not so deeply furrowed ; and the front of the pillar 
has no threads, only scars. It somewhat approaches a variety 
of M. trivittata, Say ; but that has a much more conical, less scalar 
spire, with more rounded whorls ; the last whorl is much less 
broad, is higher, is more extended in front, and is covered with 
raised rounded threads. 

Mr. Marrat, in his most curious and interesting study * On the 
Varieties of the Shells of the Oenus Missa,' p. 52, puts this species 
into a group very remote from either of the above. 

4. Nassa babtlokica, n. sp. 

St. 210. Jan. 25, 1875. Lat. 9° 26^ F., long. 123^ 45' E. 
Philippines. 375 fms. Mud. Bottom temperature 54°*1. 

SMI — Small, thin, porcellaneous, high and narrow, scalar, 
ribbed, with a sharp tubercle at the top of each rib, a small blunt 
apex, and a very short stumpy base. . Sculpture. Longitudinals — 
there are rounded, rather high, narrow, straight, sparsely-set ribs, 
almost mucronate at the top, of the whorls and tubercled on the 
base, ; the lines of growth are fine, close, and liair-iike. Sp 
below the narrow, fiat, horizontal shoulder are two or three threads, 

; which rise into sharp points in crossing the ribs ; in the middle 
: of the whorls there are some faint traces of raised threads ; those 
v'.on the 'base are sharper, .and rise into tubercles in, crossing 
'■'the ribs; all these, as, 'well ,as the ribs, die^ out at the extreme' 
'■■,', point of 'the base ; ,, beyond- ' this the pillar is defi'ned by a" -strong' 
■ broad„lurro'w, and, the' short twisted pillar is - scored -with ro'unded 
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threads. Colour porcellaBeotis -white. Spire high, scalar, 
conical. Aperc a hliint little cone of 3| depressed rounded 
whorls, o-ut of which the minute tip just rises into view; 
the last of these embryonic whorls is keeled* Whorls 9|, 
m’itli a flat horizontal shoulder, from which the higher whorl 
rises like a cylindrical tower ; at the outer edge of the 
shoulder the whorls are sharply angled ; they are all very short ; 
and the last, which is small, has a very truncate rounded base* 
Svrkire niarginated and very fiesuoiis in consequence of the 
tubercles on the margin. Mouthi round, patulous, bluntly pointed 
above, prolonged across the front of the very short pillar into a 
little round hole of a canal. Outer Up well arched, retiring, with a 
rounded edge, and thickened both outside and in ; on the internal 
varix there are in front a few small blunt tubercles ; round the 
canal the edge is thickened, reverted, and emarginate. Inner lip 
straight across the body, concave in the middle, and straight on 
the very short pillar : the labial pad is rather narrow, thick, with 
a raised and rounded edge ; it has a biggish tubercle near the top, 
and 3 or 4 others, smaller, on the body and pillar, the point of which 
is twisted and patulous, but not flanged. OpeTciilum very small, 
triangular or claw-shaped, being long and narrow ; the edges are 
not serrated. H. 0*45. B. 0*23. Penultimate whorl, height 
0*1. Mouth, height 0'16, breadth O'll. 

I do not know with what to compare this curiously shaped 
species, in which the whorls, tuhercled round the top, rise one 
above the other in terraces or small towers. There is a fossil 
species, JT. turlinelloides^ described and figured by Prof. Seguenza 
in his great work ‘Le formazioni terziarie nella Provincia di 
Eeggio,’ p. 261, pi. xvi. fig. 23, which seems to resemble it more 
than any, thing. I know ; but it is -markedly difiierent in the more 
elongated base. Mr. ' Marrat, in his Varieties of Wassa,^ p. 59, 
no. 9'92, puts .the Challenger ’ species . bet’ween if. plebecuh^' 
C-Quld, and if. luteola^ E. Sm. 

, ,.5. Kassa aoadeta, ,n. sp. (dya^ri^ros, beloved.) 

July 29, 1874. Levuka, Eiji. 12 fms. 

thin,tx’anslucent, -ovate, with a short spire, a small, 
conical, rather abrupt apex, an impressed suture, a - Tounded, 
rather tumid base,, and a" largish snout. " Sculpture, Longitu- 
dinals— there' are -smooth, rounded, narrow, sinuous ribs', ^ jjarted 
by shallow rounded furrows of double, their, width ; /they originate 
in a row of largish tubercles.- close to the,, , suture,, are somewhat 
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irregularly continuous from whorl to whorl, and die out at the 
extreme point of the base ; the last forms a large white varix a 
little remote from the lip-edge. Spirals — there is a continuous 
thread of largish tubercles close below the suture, with a strongish 
furrow on its underside ; the interstices of the ribs are scored by 
narrow furrows and flat threads, which latter on the base rise 
into small tubercles in crossing the ribs : there is no special fur- 
row round the base of the pillar, which is scored with fine close- 
set threads up to the sharp-topped swelling which is continuous 
with the canal ; the small point beyond this swelling has 3 or 4 
coarser irregular threads and fui’rows. Colour faintly yellow, with 
traces of a sutural, median, and basal band of brown. Spire stumpy, 
conical. Apeoo a short, broad, blunt cone of 3| whorls, the tw'o 
last of which are sharply keeled ; the union-line of this embryo to 
the first regular whorl has a deep round sinus with a blunt brown- 
stained lip. Whorls 7, slightly convex, conical, beaded round the 
top ; the last whorl is large compared with the others, is a little 
elongated, and has a rounded base produced into a snout, 
which is broadish and somewhat larger than is usual in the genus. 

impressed. Mouth oval, pointed above, and continued 
below into the large oblique funnel-mouthed canal. Outer lip 
thill and sharp in front of the labral varix, straight above, arched 
and patulous below, w-ith about 12 long little teeth wn'thin; it 
does not form a flange round the very patulous canal-mouth. 
Inner lip eojiCdiYe, with a broad, thick labial glaze, behind the 
prominent round edge of which is a minute chink ; on this glaze 
there is one large long tooth near the upper corner of the mouth, 
some 2 or 3 small round tubercles on the body, and 4 larger ones 
on the very short pillar, "whose point is flanged, twisted and very 
abruptly cut off. H. 0*24. B. 0*12. Benultimate w^horl, 0*05. 
Mouth, height 0*18, breadth 0*07. 

This dainty little species, with some very obvious superficial 
differences, closely approaches H^pusio, A. Ad. ;■ hut the embryonic 
w'liorl has half a wdiorl fewer, and the sculpture and form are 
really different. In particular, the pillar is not isolated by a 
strong basal furrow,, and the spiral furrows on the base, though 
strong,. have nothing like 'the depth, they 'have in that species .;' 
nor has, the pillar'' in that; the little teeth which are very marked 
' in' , the ■ ^ 'Ch.alle,iiger ' species. . , .Marrat ■ in ' hi.s, ' monograph on the 
'^^arieties in p. 97, no. 1337, ■ places it between''A.,,«j9to-' 

dMttla/'DTOker, and A. trinodosa^ E. Sm. ■' ■ 
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6. Fassa capihlaets, n, sp. 

St. 113 A. Sept. 1, 1873. Lat. 3° 47' S., long. 32^ 24' 30" W. 
Anchorage at Pernanclo j^oronha. 25 fms. 

glgjl — Eatlier small, thick, porcellaneous, stumpy, with rounded 
whorls, a conical suhscalar spire, a short conical apex, a 
rounded, truncate, oblique base, and a short, yery oblique snout 
defined by a strong furrow. Bcidfture, Longitudinals — there 
are about 12 coarse rounded ribs and furrows ; the last rib forms 
a strong varix behind the lip ; these rihs are very feeble in the 
suture, and die out on the base ; there are hair-like, sharp, close- 
set lines of growth. Spirals — on the penultimate whorl there 
are about 6 strongish rounded threads, above these and below the 
suture are two or three finer and weaker ; those on the base are 
rather stronger than the others ; the base of the pillar is defined 
by a strong furrow, with a sharp thread in front of it ; the pillar 
is somewhat weakly scored by coarse flat spirals. Colour some- 
what glossy white, with more or less of a rich chestnut band in 
the middle of the whorls, which colour is strongest in the inter- 
stices of the ribs. Bpire rather high, conical, subscalar. 
small, consisting of three turbinate rounded whorls. Wliorls 10, 
short, sub cylindrical, constricted at the top ; the last is huncliy, 
very short, round, with a very oblique contracted base. Suture 
a little impressed, and slightly marginated in consequence of the 
comparative, feebleness . of the ribs immediately below. Mouth 
round, open, very bluntly pointed above, aiid produced below into 
the' oblique, .narrow, funnei-moutlied canal. Outer lip thickened 
outside and in by a white varix,' of -which the one inside is scored by 
10 or 12 long, close-set, sharpish teeth ; it is arched, throughout, is 
very slightly retreating, ' and very, patulous -on tbe forward-arching 
base. , Imier semicircular, with a thick white pad of glaze, which 
has a sharp, prominent and defined edge -with a slight chink- behind 
. it; there is a strong blunt tooth above, several irregular and inde- 
, finite,, tubercles on the body, and four or five .round .and' biggish 
.'tubercles on the very short pillar, whose twisted patulous "and 
abruptly cut-off point is not flanged.' ■ ,B. 0'‘25. Penul- 

timate whorl, height O’l. Mouth, -height 0'*21, breadth 0‘17.. 

Mr. Marrat thinks I have mixed up two species here, lie regards 
the largest sp.eeimen us W. proxima, ,-C. B.- Ad. ( = M* verdcolorj 
C. B. Ad., fide Carp.), a Panama -species,' and hold's- .the -rest- as 
M imramata^ Miiller, .a L^orth- Atlantic and British species., , Dr. 
G-wyii' Jeffreys agrees with me ' in considering' all the specimen's 
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to belong to one species, and tbat not incrmmta. Compared 
witK M. prowima tMs species 'differs in being, more contracted at 
the suture ; the whorls are rounder and less flat, and lack the 
peculiar infrasiitural contraction and flattening and the solitary 
strong remote thread which lies there ; the spirals are stronger 
and more regular, while that species is nearly smooth ; the em- 
bryonic apex is larger, its whorls being in that other species more 
minute, while they are at the same time depressed or immersed. 
The longitudinal ribs, too, in If. proxima are fewer and weaker 
the month is larger, more oval, more produced at the lower outer 
corner ; the outer lip is thinner, with fewer, narro'wer, less regular 
teeth ; the inner lip is much more widely spread out on the body j 
the pillar, too, is shorter. It has resemblances to If. sanetce liele7ice, 
A. Ad., to W. cimtiUa^ Grould, to If. coccinella, Lam., to If. an- 
tilla'rmn, d’Orb., to A7. amhi^tca, Pult.,to If.^ijgmma^ Lam., toJf. 
nucleolm^ Phil., and to If. aciUa^ Say, with all of which this spe- 
cies has been very carefully and fully compared ; but it is need- 
less to detail the points of distinction. As regards If. incrassata, 
Mullei*, that very variable species has a very constant stain in the 
canal ; seen from above, the whole canal and pillar are broader ; 
the longitudinal ribs are more regular, and these, like the spirals, 
are stronger, being both rounder and higher ; and they run flex« 
iiously indeed, but with a distinct trend from left to right, while 
in the ‘ Challenger ’ species the trend is from right to left. In 
Muller’s species the apical whorls are more rounded, and are 
parted from each other by a deeper suture ; the labial pad, too, is 
imdefined. 

7. Nassa ephamilla, n. sp, (efagiXkos^ a match for another, 
viz. Ah Wbociwardi, Forb.) 

St. 169. : July 10, 1871. Lat. 37^ 31’ S„ long. 179^ 22^ E. 
N.E. from I^^ew Zealand. 700 fms. Grey ooze. Bottom tem- 
perature 40^. 

Bather small, thin, cbaUdly porcellaneous, ovate, with a 
shortish scalar spire, a rounded apex, a marginated suture, whorls 
rounded and beset with small prickles, a tumid base and a very 
short pillar. Seulpture. Longitudinals — there are on each whorl 
about 20 narrow feeble ribs, which do not extend to the upper 
whorl and die out on the base ; the lines of growth are fine, 
; flexuous, and close-set. Spirals— there are on th'e penulti'mate 
whorkfour broadish but very slightly raised threads ; in crossing 
'■'the' 'longitudinal' riblets these rise into small prickles, ;or pointed 
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tubercles ; on tbe body-wboii there are 5 or 6 of tbese^ and 4 or 5 
more on the base, Avbicli latter are sharper, higher, and less tuber- 
eled ; below the suture is a short, bare, more or less flat shoulder ; 
round the base of the pillar is a small sharp spiral, which is coii“ 
tinuous with the upper edge of the canal ; the hack of the pillar 
is scored with very undulating lines, the scars of the old canal, 
Colour chalky white. Spire rather short, more or less scalar, with 
a convex outline, Apeoo blunt and rounded, consisting of nearly 
4 largish, smooth, turbinate, convex whorls, of which the highest 
is immersed. Whorls 7, stumpy, convexly cylindrical, flatly 
shouldered above j the last is tumid, Avith a very rounded, almost 
inflated, and short base, on which, looked at from behind, the 
point of the pillar is barely discernible, and the edge of the canal 
does not project at all. Suture impressed, flatly marginated be- 
low, very horizontal. Mouth : a perfect oval all round, having no 
angulation above, and though cut on the edge, yet being in its 
sweep quite uninterrupted by the canal in front. Outer lip thin, 
sharp, and patulous, very prominent but barely angulated at the 
point of the base in advance of the pillar ; the canal is shallow 
and open, with a very reverted funnel-edge. Inner lip concave, 
wdth a thick, narrow, defined labial pad, running down the very 
short pillar, whose point is sharp and expanded, but not flanged. 
Operculum plain-edged, small, triangular, slightly subspiral, having 
its apex terminal and bent in towards the left. H. 0’57. B. 0*33, 
Penultimate whorl, height 0 * 14 . Mouth, height 0*25, breadth 
■■ 0 * 2 . ' ■ ■ 

Mr. Marrat considers this species ■ very closely 'allied, to M*' 
Woodwardi ^ ” and from' this fact I have derived, its name* 
It is certainly liker that than any thing else' I know, but is very. 
m,arkedly ' di,stinct. That 'species has a conical spire, .a long, narr.ow, 
oblique, body-whorl, Avith a ^ short "penultimate .whorl, and a pro-', 
duced base, on which the pillar 'and canal-edge project promi- 
nently ; the whorls, are conical ; the suture is not marginated' so 
much' by. a' bare' shoulder below, as by a roAv of coarse blunt,' tu-. 
bercles,; its ribs' and spirals are .broad and square ; .and, their inter- 
section produces, square and very blunt tubercles, of which there 
are about SO in each; „ whorl ,; the outer lip', is thick ;and toothed, 
and the pillar is comparatively long.'^ ' The absence of thenrim- 
son-brown bands of that species proves nothing ;,'for these might 
quite naturally, be absent in deep-sea specimens. , 

, Bmceinwm' spinuhsum, Phil. ' (Enum. ii. .lOl, xxvii.' 13), seems 
von. xvi. ,. ' . ' 2,6 
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to liave many points of resemblance. In shape as well as in 
senlptiTO it is very like ; only both ribs and spirals are much 
stronger ; the moutlij too, is oval, but it is pointed above and is 
longer below, JV. epliamilla having a broader and more truncate 
base. My estimate on all these points, however, is based on 
Philippics description and figure, the species itself being unknown 
to me. 


MoiinijSGA on H.M.S. ^ Chaulengeb ’ Expedition". — Part XIV. 
By the Eev. Eoeebt Boog Watson, B.A., E.E.S.E., E.L.S. 

[Published by permission of the Lords Commissioners of the Treasury.] 
[Bead March 16, 1882.] 

Earn. MuEiciDiE, Mem, 

Gen. Fuses, Lam, | Gen. Trophon, de Montf, 

In the following group are several interesting forms, especially 
some of t\\Q Biplm and TropJions; but of them all, probably the 
most remarkable is one which, for the present, I have called 
WtmtiS: {Qolm) pagocldules, I have no doubt that in the long run 
it, with the two species oiMmue which here precede it, and many 
of the Trophom will be classed with the Misns pagoda^ Less., 
and the Meurotoma spinicincta, v. Mart., for which last Prof. v. 
Martens has lately proposed a subgenus {Cohmilmiwn), based 
chiefly on the radnla. Of this organ h£i‘. G. Schacko describes 
► and figures two very cm-ious teeth, which were the only ones 
be was able to obtain from the dried-up specimen in his hands. 
If X have not adopted Prof. v. Marfcens’s classification here, it 
is because his paper reached me only a very few days ago, and 
time has not sufficed to consider the matter in aU its bearings* 

Gen. Etjsus, 

Subgeii. Metula, H. §' A. Ad* 1 .■ Subgen. Neptuna, Bolten. 
Bmio {Klein}, Mdrek* | Colus, Gm/. 

L F'usus {Metula) pkilippinarum., ■[ ' S* Fusus {Sipko} edwardiensis, 
■n, sp. ■ ' 1 n. sp. 

\ 2. F*(SipIid) , n, sp. ' ■ , ' j 9. F, (Mptmiea)DaUi^B,m}, 

■B*. F, {S*)ppThostoma,n*^}. ■ : F. (N.) futile, n. 

■ ' . I ■ 11.' E sp.' 

V 5. iF, (S.) setosus , , n. sp. ' • . ■ ' \ I 12 . E. ( C. ) sarmophorus, n. ' sp. 

6. E. scalaris, n. sp. , ■ ; ' 13. F, (C. )pagodotdes, n. sp. 

''■F\F*{S.)regnhs,Ti* s\). !' ' ' ' ' 
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1, Ehshs (Metttea) philippixaeum, n. sp. 

St. 210. Jan. 25, 1875. Lat. 9° 26' 17., long, 128^' 45' E, 
Philippines. 375 fms. Mad, Bottom temperature 54^*1 P. 

BJielh — Strong, poreelianeous, pale ruddy brown, fasiibrin, 
long, subscalar, with feeble ribs and with spiral threads; the 
whorls are slightly angulated ; the mouth long, with a slight emar- 
gination above, and an open triangular canal in front. 
Longitudinals— there are on the upper whorls about 15 small, 
sharpish, straight, bluntly mncronated ribs, which are feeble on 
the shoulder beneath the suture, but stronger below ; on the 
later whorls these are less distinct and more oblique, becoming 
flesuous on the base ; these correspond exactly with the delicate 
crimpings of the lines of growth. Spirals — the whole surface is 
covered with fine, regular, and equal narrow threads and broader 
furrows ; of these, on the penultimate whorl there are about 15, 
the centre one of which is thrown into prominence by a slight 
angulation, very marked on the earlier but feeble on the later 
whorls, Golour pale ruddy brown, with a flinty pelliieidness, 
especially toward the apex, and more of whiteness toward the 
point of the snout. high, conical, subscalar. Apes con- 

tracting abruptly to a small raised point, formed by about three 
smooth rounded embryonic whorls, which are not sharply distin- 
guished from those which follow, the regular sculpture making 
its appearance gradually. Whorls 8 in ail ; the upper ones have 
a sloping shoulder, are angulated in the middle, and are cylindrical 
or slightly contracted below; the last is more rounded, and is 
produced into a long and pointed base ending in a triangular 
conical snout. ■ <5 slightly channelled. , Mouth dong' 'and. 

pear-shaped, ' Outer Up thickened xntemaliy Avith a 'strongish 
white varix, between which and ' the ' sharp ; patulous , edge the 
spiral threads of the exterior seulptux-e are just visible,,; it is very 
slightly emarginated above near the body, and well arched 
throughout, till along the canal, where it is straight but oblique. 
■Imier lip straight across the body, hollow in the middle, and 
straight but unusually oblique down the whole pillar, which is 
not iu the least twisted :■ a thin layer of glaze narrowly spreads 
along its, whole length. Operculum thin, sub triangular, pointed 
behind, and bluntly so in front at the apex, which is subterminal, 
but slightly coiled in to the inner side. H. 0*9. 'B. 0-39., Penul- 
timate whorl, height 0*16. Mouth, height 0’52, breadth 0*2. 

This specimen is classed as a Metula with considerable doubt : 

' 26 * : ■ 
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the outer lip is not thickened externally, nor distinctly toothed 
internally ; hut these features are perhaps due to the shell not 
being quite full-grown ; the mouth, too, is a little broad for the 
genus. The operculum of Metiila is unknown to me ; hut Adams’s 
figure of the operculum of CantJianis is in form very similar (only 
that in the ‘ Challenger ’ species the apex is a little more turned 
in suhspiraily), and Troschel confirms Adams’s classification here, 
and puts the two genera in closest collocation. The shell has 
some faint resemblance to Fiscmia reticulata^ A. Ad. 

2. Tirsus (SiPHo) , n. sp. ? 

St. 47. May 7, 1873. Lat. 41° 15^ N., long. 65® 45' W. Off 
Halifax. 1340 fms. Mud. 

The four specimens of this species are in bad condition, being 
dead, broken, and not full-grown. It resembles F. cmereus, Say 
(see Binney, Grould’s Invert. Mass. p. 370, fig. QS'7),^JBuccinmi 
pUeosum, Menke (see Philippi, Ahhild. &e. x. p. 109, pi. xxvi. fig. 8); 
but its longitudinal ribs are more numerous, and, instead of being 
convex to the right as in that species, they are convex to the left, 
The corresponding whorls here are smaller ; and it has no approach 
to an umbilicus. It has also some" resemblance to JB, obsoletum^ 
Say,=ssi7hss£?! noveloraceTim^ Wood, Index, p. 214, Suppl, ph iv. 
fig, 26, but is very obviously different. 

3. Fusus (SiPHO) PTBBHOSTOMA, n. Sp. 

, ^ St. 141. Dec. 17, 1873. Lat. 34® 41 ' S., long. 18® 36' E. 20 
miles S.S.E. of Cape of Good Hope. 98 fms. Sand and mud. 
Bottom temperature 49®*5 F. 

Shell. — ^Fusiform, with a shortish base, a high spire, and a bent 
mamillary apex ; ribbed, and with rather fine spiral threads ; light 
brown and thin. Sculpture, Longitudinals — each whorl is crossed 
by about 15 concave, sinuous, naiTow, and little-raised ribs, which 
on the last whorl die out on the base. The fi.ne hair-like lines 
of growth correspond with the curves of the ribs. Spirals — 
below the suture there is a slightly constricted area, as in the 
Pleurotomidse ; below this is a very blunt indistinct carination. 
The whole surface is covered with slight rounded spiral threads, 
which are markedly stronger and wider parted on the base and 
. snout.' , ■ Colmr a ruddy brownish yellow, with a very thin, hard, 
smooth, persistent epidermis. high, conical. Apexhent^ 

''■'cyhndrical,, the first and second .whorls, being "nearly, of a, size, 
V','aiid/bcjth rather swuln. Whorls 7, ■convex,; slightly '' constricted 
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above, very faintly and obtusely angulated above the middle, and 
contracted below ; tlie last is slightly ventricose, with a rounded 
base, produced into a very lop-sided triangular snout. Suture 
small but distinct, being slightly impressed,. Mouth crescentic, 
pointed above, and prolonged below into a short oblique canal. 
Oilier lip thin and sharp, slightly sinuated above, rounded and 
prominent in the middle, and retreating along the canal. Itrner 
Up flat above, concave at the base of the pillar, wliicli is straight, 
longish, conical, and obliquely cut off in front: a thinnish, 
narrow, sharply-deffned pad of glaze extends along the whole 
length of the lip. Operculum subtriangular, with the apex at 
the lower inner point, thin but stx'ong, browmish yellow, H. 1'55. 
B. 0*6. Penultimate whorl, height 0*28. Mouth, height 0*78 
breadth 0*83. 

This species greatly resembles Fmus (Sipho) Kro^eri, Moller ; 
but is smaller, and has a contraction below the suture absent in 
that, the whorls are less tumid, the longitudinal ribs are much 
smaller and less curved ; the lines of growth correspond with the 
ribs instead of cutting obliquely across them ; the spiral sculpture, 
too, is more raised an d less regular. The apex in the ‘ Challenger ^ 
specimen is somewhat eroded, but is distinctly more cylindrical, 
the first and second whorls being much more nearly equal than 
in Moller’s species. 

4 Phsifs (Sipho) calathisohs, n, sp. 

' St. 147. Bee. 80, 1878. Lat.:46^' 16^ S., long;^ 

Marion Island and the Crozets. 1600 f ms. GIoMperma^ooze* 
Bottom temperature 32®*2 P. ■ 

Thin, white, tumid, fusiform, with a high scalar spire, 
and a rounded base prolonged into a short, small-pointed, lop-sided 
snout. Sculpture* Longitudinals — there are very many close^set 
lines of growth ; the surface of the thin membranaceous ' epi™' 
dermis is very finely and sharply wrinkled, so as "to project iu' 
very fine lameilaD. Spirals — ^there are on ' the, upper whorls 7 to 
8 narrow, ' rounded threads, parted by wider furrows which are 
very shallow. "The spirals become feebler and sparser on the last 
whorl, with fainter threads in the intervals. ' CoZowr porcellaneous 
white under the pale yellowish- white epiderinis.'' Spire high,,' 
blunt, scalar. Apex eroded. Whorls well'Tounded, 

slightly flattened at the ,top,, and a little,' contracted toward the 
bottom: the last is .rather tumid. Suture strong and, impressed. 
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tbe outer lip is not thickened externally, nor distinctly toothed 
internally ; hut these features are perhaps due to the shell not 
being quite full-grown ; the mouth, too, is a little broad for the 
genus. The operculum of Metula is unknown to me ; hut Adams’s 
figure of the operculum of GantJiarus is in form very similar (only 
that in the ^ Challenger ’ species the apex is a little more turned 
in suhspirally), and Trosehel confirms Adams’s classification here, 
and puts the two genex^a in closest collocation. The shell has 
some faint resemblance to Fiscmia reticulata^ A. Ad. 

2» Ensirs (Sipho) , n. sp. ? 

St. 47, May 7, 1873. Lat. 15' jSh, long. 65'’ 45' W. Off 
Halifax. 1340 fms. Mud. 

The four specimens of this species are in bad condition, being 
dead, broken, and not full-grown. It resembles F cinereus, Say 
(see Binney, Gould’s Invert. Mass. p. 370, fig. 6S7),^Buceimm 
pUeosum^Meioke (see Philippi, Ahhild. &q. i. p. 109, pi. xxvi. fig. 8); 
hut its longitudinal ribs are more numerous, and, instead of being 
convex to the right as in that species, they are convex to the left. 
The coiTesponding whorls here are smaller ; and it has no approach 
to an umhEicus. It has also some* resemblance to B, ohsoletum^ 
B&j^^Nasm noveloracenm, WooAy Index, p. 214, Suppl. ph iv. 
fig. 26, but is very obviously different. 

3. Fusus (BiPHO) PYEEHOSTOMA, n. sp. 

St. 141. Dec. 17, 1873. Lat. 34" 41' S., long. 18" 36' E. 20 
miles S.S.E. of Cape of Good Hope. 98 fins. Sand and mud. 
Bottom temperature 49'’‘5 E. 

^helh — ^Eusiform, with a shortish base, a high spire, and a bent 
mamillary apex ; ribbed, and with rather f ne spiral threads ; light 
brown and thin. Sculpture, Longitudinals — each whorl is crossed 
by about 15 concave, sinuous, narrow, and little-raised ribs, which 
on the last whorl die out on the base. The fine hair-like lines 
of growth correspond with the curves of the ribs. Spirals — 
below the suture there is a slightly constricted area, as in the 
Pleurotomidse ; below this is a very blunt indistinct carination. 
The whole surface is covered with slight rounded spiral threads, 
which are markedly stronger and wider parted on the base and 
snout. Colour a ruddy brownish yellow, with a very thin, hard, 

, ; smooth, persistent epidermis. high, conical. 

; cylindrical, the,' first and second wEoris being .nearly of a size, 

; „and both .rather swoln. . Wlorh 7, convex, slightly ■. constricted 
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aljoye, very faintly and obtusely angulated above the middlej and 
contracted below ; tbe last is slightly ventricosej with a rounded 
basej produced into a very lop-sided triangular snout. Sidure 
small but distinct, being slightly impressed. Mouth crescentic, 
pointed above, and prolonged below into a short oblique canal. 
Outer lip thin and sharp, slightly sinuated above, rounded and 
prominent in the middle, and retreating along the canal. Inner 
Up flat above, concave at the base of the pillar, whicli is straight, 
longish, conical, and obliquely cut off in front : a tliinnish, 
narrow, sharply-defined pad of glaze extends along the whole 
length of the lip. Operculum subtriangular, with the apex at 
the lower inner point, thin but strong, brownish yellow. H. 1*55. 
B. 0*6. Penultimate whorl, height 0*28. Mouth, height 0*78 
breadth 0*38. 

This species greatly resembles iPimts {Sipho) Kronen, Mdiler ; 
but is smaller, and has a contraction below the suture absent in 
that, the whorls are less tumid, the longitudinal ribs are much 
smaller and less curved ; the lines of growth correspond with the 
ribs instead of cutting obliquely across them ; the spiral sculpture, 
too, is more raised and less regular. The apex in the ' Challenger ’ 
specimen is somewhat eroded, hut is distinctly more cylindrical, 
the first and second whorls being much more nearly equal than 
in Mdller’s species. 

4. Eusus (SlPHO) CXLATHISCUS, n. sp. 

: St. 147. Dec. 30, 1873. Lat. 46^. 16^ S., long. 48° 27 E. • ' Off 
Marion Island and the Crozets. 1600 f ms, GloUperma'-ooz^. 
Bottom temperature 32°*2 E, 

Thin, white, tumid, fusiform, with a high scalar spire, 
and a rounded base prolonged into a short, small-pointed, lop-sided 
snout. Sculpture, Longitudinals — there are very many close-set 
lines of growth ; the surface of the thin membranaceous epi-; 
dermis is very finely and , sharply wrinkled, so as to project in 
very fine lamellae. ' Spirals— there- are on the .upper whorls 7 to 
8, narrow, rounded threads, parted hy wider furrows which are 
very shallow. The .spirals become feebler and sparser on the last, 
whorl, with'fainter threads in the. intervals.' Colour porcellaneous 
*white under the -pale' yeliowish-w^hite epidermis. : Spire high, 
blunt, scalar. , ' ; ' Ape^ eroded. WliorU about 6, well ro-uiided, 
slightly flattened at the top, and -a little contracted toward the 
bottom; the last is rather ■tumid, '■ strong' and impresse'd. 
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Month ovalj rounded above, pointed at tbe canal, Avliicb is very 
sliort, wide, and a little oblique. Outer lip thin, well rounded, 
patulous and straight along the canal. Inner lip concave from 
the top of the mouth to the point of the pillar, which is straight, 
short, rather narrow, and obliquely cut off in front. A very thin 
glaze runs across the body and down the pillar. Opereidim^m, 
pale yellow, with very regular curves of growth arching from side 
to side ; in form it resembles a long narrow wedge with a terminal 
apes. H. 1*25. B. 0*7. Penultimate whorl, height 0*3. Mouth 
height 0*77, breadth 0*4. 

This species strongly resembles JBuceinopsis canaliaulata^ Dali, 
of which lie kindly sent me a specimen from Behring’s Straits. 
It has, in particular, the deeply impressed or canaliculated suture 
of that form ; hut it is much thinner, has higher and more tumid 
whorls, with much finer sculpture, and it has not the lanuginous 
epidermis of that species. 

5. Pirsijs (SiPHo) SETOSHS, n. sp. 

St. 146. Dec. 29, 1873. Lat. 46° 4ff S., long. 45° BP E. Off 
Marion Island. 1375 fms. GhUgerim-ooze, Bottom tempe- 
ratureB5°*6. , 

St. 147. Dec. 30, 1873. Lat. 46° Iff S., long. 48° 27^ E. Off 
Marion Island and the Crozets. 1600 fms. Glohiperina- ooze. 
Bottom temperature 34°'2. 

Shell. — Thin, white, setose, with longitudinal and spiral threads, 
fusiform, with a scalar spire, and a rounded base produced into a 
short, prominent, lop-sided snout. SGidpture. Longitudinals— 
there are on the upper whorls many, very regular, rounded threads, 
which become fainter on the later whorls ; besides these, the epi- 
dermis is closely wrinkled in minute sharp lamellae. Spirals — there 
are on the upper whorls 5 to 6 rounded threads parted by wider in- 
terstices ; these are of ■ about the same strength as the longitudinals; 
and theii’ ' intersection forms a very- regular lattice-work, with a 
short stiff bristle at their crossing-points ; on the last whorl these 
bristles are crowded close together so as to be contiguous. Colour 
' porcellaneous wMte under the greyish-yellow epidermis. ■ Spire ■ 
high, blunt, scalar. Apew eroded. Whorls about 6, wellrounded,; 
slightly flattened, at the top, and constricted below; the-' last is 
rather ■: tumid. Suture strong .and impressed. JfoKzJ/^'.rounded'- 
' 'above, with a Blight angle at the top^ and a short open canal belo.w 
thatTuns out obliquely ' across the point of the, pillar.' ' ''Ouier Up 
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tilin, well TOEiidedj straiglit and patulous along tlie canal. Inner 
lip concaTe, witli a reiy sliort direct pillar, wliich is obliquely cut 
off* and twisted in front ; a very tliin narrow glaze lies on body 
and pillar. H. 1*1. B. 0*6* Penultimate wliorl, lieiglit 0*22. 
Moutli, lieiglit 0*44, breadtli 0*33. 

It is very possible tliis and the preceding may be the same 
species, and may be ultimately united to Biiacinopsis canaliculata^ 
Ball j but the differences in form and in epidermis make tlieir 
separation inevitable till a fuller series of specimens perhaps supply 
links of connection. 

6. Pusns (SiPHO) SCALAEIS, n. sp. 

St. 305 A. ' Jan. 1, 1876* Lat, 47^ 48' 30" S., long. 70^ 47' 
W. E'.W. Patagonia. 125 fms. Bind. 

Small, thin, porcellaneous white, with feeble longitu- 
dinals and faint spirals, a high, conical, scalar spire, small mamil- 
lary apex, a short, rounded, contracted base, and a small, lop-sided? 
slightly reverted, emarginate snout. Sculpture, Longitudinals — 
there are about 15 rounded, slightly tumid ribs, which originate 
below the upper suture, and hardly reach the lower, and on the 
base die out ; they are parted by broad, rounded, shallow furrows ; 
the surface is all scored with sharp unequal lines of growth « 
Spirals—- near the top of the whorls is a blunt angulation ; above 
this obsoletely, and below it not very strongly, the surface is 
scored by broad, flatly rounded threads parted by narrow, very 
slightly ' depressed furrows these threads and furrows do not 
appear on the snout. porcellaneous w*hite. Spire high, 

conical and scalar. Apea^ small, mamiilate,, with a very'' small, 
slightly' depressed tip ; it consists ■ of about two 'smooth, rounded 
embryonic w'horls. Whorls 7, with a high, slightly declining, and 
rounded shoulder, defined by a blunt angulation, below 'WLic.h the 
whorls are somewhat cylindrically conical, contracting slightly into^ 
■the lotver whorl ' Suture impressed, but rounded' and open, the 
lower whorl lapping up on the upper, and ■the true suture being 
linear. Mouth orixl, bluntly pointed above', and produced below into 
the sliort, open, oblique canal. Outer lip a little receding above on 
the shoulder, bluntly angiilated at' the keel, below 'which points it 
is arched, with a' very slight constriction at the short,' open, 'and", 
slightly reverted snout. ■ Inner Up very '■■slightly' concave above, 
straight on the short piilax’, and oblique' along the, canal, 'where' , 
there is a twist on the'.'point.of the.-pillar,;' it is bordered by a nar- 
row thin glaze, which runs .out 'almost to the extreme , point ' of 
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tlie slielL H. 0*5. B. 0*22. Penultimate wkorly lieiglit O'l. 
Moutli, heigM 0*23, breadth. 0’12. 

The generic place of this and the three following species is yery 
doubtful; but the mouth is rather too wide to justify their being 
classed with the Tyrene group of Golumbella, which the general 
aspect of the shell suggests as their place. 

7. Fusirs (SiPHo) EEO-irnxrSj n. sp, 

St. 1491 ). Jan. 20, 1874. Lat. 49° 28^ 8., long. 70° 13 ' E. 
Eojal Sound, Kerguelen. 28 fms. Mud. 

Shell, — Small, thin, porcellaneous white, with fine riblets and 
delicate spirals, a rather high, snhscalar spire, a large blunt mamil- 
lary apes, deep suture, small body, a short rounded contracted base, 
and a small, lop-sided, emarginate snout. Smdptiire. Longitu- 
dinals — there are on the last whorl about 25 narrow, sharply 
raised, flesuous, little ribs, parted by fiat furrows of twice their 
breadth ; these decrease in number up the spire ; they die out 
toward the point of the base ; they bend quickly to the left below 
the sufcure, advancing to the right lower down: the furrows and 
snout are scored with fine lines of growth. Spirals — there are 
feeble, rounded, sparsely-setthreads, of which about eight on the 
penultimate whorl ; immediately below the suture they are very 
faint, but are present. Colour yellowish porcellaneous white. 
Spire high, rather cylindrically conical. Apex blunt, mamillary, 
with an exceedingly small impressed tip; it consists of two globose, 
smooth, embryonic whorls. Whorls 5|- to 6 in all, with a rounded 
shoulder defined by a very slight angulation, below which the 
whorls are subeylindrical ; the last is scarcely tumid, with a 
rounded contracted base prolonged into a stumpy, slightly re- 
verted, emarginate snout. Suture sharp, impressed, rather deep, 
horizontal. Mouth oval, slightly angulated above, and produced 
below into a short, broad, open, and somewhat oblique canal 
Outer lip thin, a little expanded, arched, advancing below, con- 
tracted at the canal ; there is at the top a faint approach to a 
■ sinus. '■ Inner Up concave above, .straight on the pillar, ■ which is 
in front little oblique, but has a slight twist ; a thin narrow glaze 
defines it throughout. H. 0*28. B. 0T3. Penultimate whorl, 
height 0*08. Mouth, height 0*14, breadth 0‘09. 

This species has some faint resemhlance to OolumMla { Tyrme) 
'mstnlata, Cantr., but is less compaet, has a more impressed suture 
. and more,,' rounded whorls, wants the densely set minute spirals, 
;and has a longer snout ; the 'apex, too, differs from that species, 
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I n wMcli tlie , tip rises in a minute point, wMI© here it is im- 
pressed. 

8. Fustis (Sipho) edwabbiehsis, n. sp. 

St. 145. Dec. 27, 1873. Lat. 46° 43' S., long. 38° 4' 30' E. 
Between Marion Island and Prince Edward Island. 140 fins. 
Orej sand. 

^heli. — Small, thin, porcellaneous white, feebly ribbed and 
faintly spiralled, with high spire, blunt apex, rounded whorls, a 
short contracted base, and a small snout. ^Sculpture, There are 
on the penultimate whorl o?er 20 rounded, oblique, and rather 
straight riblets, parted by similar, rounded furrows ; these are ob- 
solete on the last whorl, and are much fewer in number higher 
up the spire : the lines of growth are Tery fine. Spirals — the 
surface is covered with very faint, rounded, close-set threads. 
Colour porcellaneous white with a dead surface. 8pire high, 
conical, suhscalar. Ape^v blunt, rounded, mamillary, wdth an im- 
mersed tip ; it consists of two smooth, globose, embryonic whorls. 
Whorls 5 1 ; they are suddenly contracted above into the suture, 
below this they are convexlj cylindrical, with a very slight con- 
traction at the bottom ; the last is a very little tumid, with a 
rounded conical base produced into a very short, lop-sided, emar- 
ginate sDout. future rather deep and sharp. Mouth oval, 
liardly angulated above, and produced below into the short, oblique, 
open canal. Outer lip well arched; there is a feeble sinus near 
the suture, and a slight prominence in front. Inner lip concave 
above, straight on the pillar, the point of which is twisted and 
obliquely truncate ; it is defined by a thin narrow glaze. H. 0‘25. 
B. OTl. Penultimate whorl, height 0’06. Mouth, height 0T2. 
breadth 0‘05. 

The half “grown shells of Colmnhella (P.) Molloll% Moller, 
which often present feeble riblets, have some faint resemblance to 
this species, but these have a much sharper apex and n less im- 
pressed suture. 

9. , Ensns (Neettjsea) Daeli, n. sp. , 

St. 173. ' July 24, 1874. Lat. 19° 9', S., long. 179° 41' E. ' ' ■ Off 
Matuka, Fiji 315 fms. Coral. 

Shell — ^Thin, porcellaneous, pale ruddjish' yellow, fusiform, 
long, finely ribbed and spiralled, ■with compreS'Sed and constricted 
whorls and a club-shaped mouth. SciMpiure, Longitudinals— the 
whorls are crossed by narrow little. ribs '.and furro.ws, 'of which 
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there are about 11 on the upper whorls and 19-20 on the penul- 
tiniatej becoming increasingly feeble as they approach the mouth ; 
they harmonize completely with the course of the dense, clear, 
and sharp hair-like lines of growth. Spirals — there are narrow, 
prominent spiral threads, of which two near the bottom of the 
whorls are somewhat stronger than the others ; the furrow which 
parts them is also a little wider and deeper than the rest ; below 
this is a small but rather sudden constriction of the whorls into 
the suture ; the spirals in crossing the longitudinal ribs are 
thrown out into blunt white linear points ; the spirals on the 
base and snout are more regular aud equal than the others. 
Colour a pale ruddyish yellow, with a fine roughened surface. 
Spire high and conical. Apex broken, but apparently very small, 
sharp, and smooth. Whoi^ls, 8 remain ; probably the broken em- 
bryonic apex consisted of two more ; they are convex, wdth a 
slight slow contraction above and a small sudden constriction 
below ; the last is small, long, with rounded outlines, and produced 
into a long, rather lop-sided and slightly twisted snout. Suture 
fine, sharp, impressed. Mouth long, club-shaped, being oblong, 
pointed above and produced in front into a longish canal. Outer 
Up thin, with a slight, white, internal varix, not much arched, 
patulous in front, where its line is concave, and then straight 
along the canal. Inner lip short and scarcely convex on the 
body, hollowed at the base of the pillar, which is narrow, straight, 
aud cut off in front, on a long, slightly oblique, and somewhat 
twisted line ; the glazing which edges it is very thin and narrow. 
H, 1*27. B. 0*5. Penultimate w^horl, height 0*2. Mouth, 
height 0*7, breadth 0*24. 

The genera! aspect of this shell is very nmcli that of a Faseio- 
laria ; but the pillar has no plaits. It is not in form unlike the 
young of F. rostratus^ Olivi ; but the base is much longer, and 
the snout shorter, and the constriction at the bottom of the whorls 
is not found in that species ; in these respects it has more resem- 
blance to JP. Lam., in which, however, the whole sculp- 

ture is very unlike. It resembles perhaps most of all F. 

A. Ad., from the Chinese seas, but is still slimmer in its outlines. 

I have called this, species, after- my friend Mr. W. II. Dali, of 
the Smithsonian Museum, Washington,' who has give me much 
good' counsel and valuable information. ' 
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10. EtrsHS (.N'bptuk'ea) futile, b. sp. 

St. 150. Eeb.2,1874 Lat. 52°4' S., long. 71° 22 ' E. Between 
Kerguelen and Heard Islands. 150 fins. Eock. Bottom tern.™ 
peratnre 35°’2. 

BhelL — Tbin, pale, fusiform, long, ?erj Hnntlj ribbed and witb 
equal spiral threads ; the wEorls are rounded, the suture rather 
deep and oblique, the mouth club-shaped, the pillar smal and 
somewhat twisted, ^eidpticre. In the middle of the whorls are 
lov? rounded riblets, which extend to neither suture ; they are 
parted by shallow rounded furrows broader than the ribs ; the 
surface is scored with strongish hair-like lines of growth. Spirals 
— there are clear well-rounded threads, about 9 on the penulti- 
mate, and fewer on each preceding whorl ; on the last whorl they 
are not so equal as on the others, being somewhat stronger in the 
middle of the whorl ; they are parted by squarish shallow furrows. 
Colour pale greyish white ; but the specimen is bleached. Spire 
high and conical. Apex small, smooth, rounded and slightly de- 
pressed. Whorls 7, of slow increase, rounded, contracted abote, 
slightly so below ; the last is small, rounded on the base, and pro- 
longed into a small and somewhat twisted snout. Suture oblique, 
impressed, minutely channelled. Mouth club-shaped, being oval 
above, and produced into a longish canal below. Outer lip much 
broken. Inner lip : there is a very narrow thin glaze on the body 
and pillar, of which the point is bent upwards and twisted. H. 
0*74 . B. O’B. Penultimate whorl, height 0'15. Mouth, height 
0 B 6 , breadth 0*17. 

This species has some resemblance to the young of Jl (BT.) 
lachesk^ Morcb, but has the apex much smaller, is in^ form more 
conical, has the suture more oblique, possesses longitudmal ribs, 
and has the spirals stronger. .Compared with F, {M.) laterkem'^ 
MblL, the apex is much smaller, the whorls are of much' slower 
increase, are more ronnded, and are more contracted .above, the 
sutiirO' is deeper and more oblique, the ribs a,re weaker, the spirals 
are stronger, and the snout is longer and more' twisted than in 
that species.. Compared with F, (Ff,) tmdulata^ Eriele (whichT 
only Imow by the admirable plate, kindly sent/me by the author), 
this is smaller in .the apex, less cylindrical and more 

conical, the whorls are less /rounded, and diflerence in breadth 
'below and above is much’ greater 5 'the suture, too, is much less 
impressed and 'more oblique. 
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11. FhSUS (COLirs) EADIALIS, B. Sp. 

St. 142. Dec. 18, 1873. Lat. 35® 4' S., long. 18® 37^ E. Off 
tlie Cape of Good Hope. 150 fms. Sand. Bottom temperature 
47®’ I. 

Shell — Tkin, fusiform, higli, narrow, witk rounded wKorls bk 
sected by a sharp radiatingly tubercled keel, and parted by a deep 
open suture ; the rounded and contracted base is produced into 
a long narrow snout. Smlpti^re. Longitudinals — ^the surface is 
scored by sharp, high, close-set, unequal, hair-like lines of growth. 
Spirals — in the middle of each whorl is a sharp expressed keel 
running out into rays of horizontal blunt tubercles ; above this 
there are two rounded threads, and below it one, parted by flat 
furrows three times their breadth; on the last whorl below the keel 
there are of these threads, on the base three, at the root of the snout 
one, and on the snout about ten. The whole surface is further 
scratched with fine sharp lines. Colour : the specimen is dead 
and bleached. Spire scalar, high and conical. Apea: eroded. 
Whorls 6 to 7, well rounded but for the prominent sharp keel 
which angulates them; they are very much contracted above and 
markedly so below ; the last is a little tumid, with a round much 
contracted base, produced into a long, straight, narrow snout. 
Suture sl minute line at the bottom of the deep broad hollow in 
which the superior and inferior whorls meet. Mouth irregularly 
circular, and produced into a long, straight, narrow canal. Outer 
lip thin. Inner lip shortly concave above, and then very straight. 
H. 1*47. B. 0*62. Benuitimate whorl, height 0*2, Mouth, 
height 0*87, breadth 0*3. 

This species, the only specimen of which is unfortunately in 
very bad condition, slightly resembles F, spiralis, A. Ad., but is 
broader, the suture is deeper, the upper part of the whorls is 
much more sculptured, and the keel is much sharper and more 
expressed. ■ 

, 12. Etrstrs (Conus) sAEissoPHOBUs f, n. sp. 

" St. 122, '■ Sept. 10, 1873. Lat. 9® 5' S., long., 34® 50' W. ' Off 
Pernainbuco. 350 fms. Mud. ' ■ 

Shell — porcellaneous, white, acutely, substellately cari- 
Bated, with a short, conical, subscalar spire, mamiilate apex, deep 
suture, contracted base, and long, sharp, and fine snout. Sculp- 

Hence, tie name. ■' 

t So called from the long pike-like snout which it bears. 
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iure. Longitudinals — fine liair-like lines of growtli cioselj coTer 
tlie surface. Spirals — near tlie bottom of eaeb wborl tbere is a 
very sbarply expressed but not narrow keel, wliicb is closely 
beset on tbe edge with rounded compressed little tubercles ; the 
whole surface of tbe wboris is scored with fine rounded threads 
and broader' furrows, wMcb are more delicate aboye tban below 
tbe keel ; these become obsolete toward the point of the snout. 
Colour porcellaneous white. Spire short and conical. Ape^:^ 
mamillate, but small ; it consists of nearly two glossy, keelless, 
cylindrical whorls, of which the extreme tip is flattened down on 
one side. Whorls 7, sharply angulate and biconical, being con- 
tracted above and below. Suture deep and sharp. Mouth cla» 
vate, being oval above and produced below into a very long and 
minute canal. Oicter Up sharp, rounded, pinched in at the origin 
of the canal, down the side of which the line runs straight, and 
parallel to the pillar. Imier lip slightly hollowed above and very 
straight in front ; it is defined by a very thin and narrow glaze. 
H. 0*77. B. 0*28. Penultimate whorl, height 0*08. Mouth, 
height 0*55, breadth 0*11. 

This very beautiful little shell is probably not full-grown, but 
possesses very marked features in the short conical spire, sharp 
stellate keel, and enormously long snout. The only form which 
seems to approach it is the Fusus spiralis^ Ad., which has a 
curious geminately earinated and flattened form of whorls and a 
long canal ; hut the keel is median, the suture wide and deep, and 
the apex is broad and blunt, while the spire is much less broadly 
conical. 

13. Fusus ('Gonus) PAGonoinEs n. sp. 

St. 164 B. . June 13, 1874. Lat. 34^ ir % long. 15P 38^ E. 
Off Sydney. , 410 fms. (xrey ooze. 

M^IZ."-“Eatber thin, chalky to porcellaneous, pale, oval, with a 
high scalar spire made up of small sharp-flanged whorls, with a 
mamillate apex and, a very long fine snout, down which from' the 
round' m'outh runs a thread-like cleft. - ■ Sculpture, .The surface- is 
sC'Ored with e^xtremely sinuous fine lines of growth formed ' hj' 
the subimbricated ' edges of scarcely raised-, lamellse. ' '.'Spirals— in 
the middle of each whorl is 'a sharp keel, .which runs out, into an' 
excessively sharp, prominent, compressed, and up-turned flange ; 
though so sharp and compressed,. this flange is' really douMe, .and 
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coasists of a multitude of very minute hollow archeSj imbricated on 
one another. On the base of the 'body- whorl, coincident with the 
upper corner of the mouth, is a small cord-like keel closely beset 
with minute arched points. The upper third to half of the snout 
is obliquely scored with remote raised threads rising into high, 
sharp, arched scales. There are a few faint microscopic - spiral 
scratches. Colour a dead, faintly yellowish, semiporcellaneous 
white. Spire high and conical. Apex smooth, small, but very 
blunt and mamillate, consisting of little more than one embry- 
onic whorl, which is turned up on end, hent right over and spread 
out on the next, in which the characteristic keel appears almost 
immediately. Wliorls 7, small, of very slow increase, excessively 
keeled, with a hollowed shoulder above, rounded and constricted 
below ; the last is contracted very much to the middle of the base, 
which is produced into a very long and very narrow, slightly 
flexuous, conical snout. Suture small hut distinct, and sharp, in 
the bottom of the wide constriction between the keels. Mouth 
angularly rounded, running out into a small canal at the keel, 
and prolonged below into the long, narrow, sinuous slit of the 
front canal. Outer lip thin, roundly arched, sharply cut by the 
carinai canal, and again on the base by a little canal on the basal 
thread ; it is very much pinched-in in front, and then runs clown 
straight along the edge of the slit of the front canal. Inner lip 
rounded at the very top ; it then runs straight to the point of the 
pillar ; somewhat thickened above ; it joins the outer lip, and 
stands out prominently from the body, with a deep cleft behind 
it ; it is continued down the whole pillar, standing out as a 
sharp thin lamina. Operculum large for the aperture, thin, 
yellow, roundedly triangular, with a terminal apex, and scored 
across with many fine curved lines of increase, altogether much 
like that of many of the Pleurotomidm. H. 2T8. B. 0'9. Penul- 
timate w^horl, height OTB. .'Mouth, height 1'72 (aperture 0*34, 
canal 1*88), breadth 0*3.' 

I have described tliis as a distinct species in obedience to tbe 
advice of all competent judges who have been consulted ; but my 
own belief ' remains unaltered that it is^ a mere variety of 'Jl 
Less. Than that, this is a smaller shell, with a shorter 
spire ; its carinai crown is a continuous flange, not a series of 
hollow flat spikes, the whorls are higher between keel and suture, 
the base is more contracted and compressed, the p rickle's , on the 
spiral threads of base and snout are much closer, /sharper,' and 
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iiglierj tlie canal in front is mucli narroT?er; finalljj Lesson^s 
species lias two embryonic whorls, and these stand up much higher 
than in this. 

The Eev. J. E. Tenison "Woods, in a very interesting paper 
(read before the Eoyal Society of N. S. Wales, July 4, 1877, and 
of which he obligingly sent me a copy) on the Tertiary deposits 
of Australia, p- 8, refers to a fossil Mmm occurring in the lowest 
clays of the Australian Tertiary deposits of lower Miocene, or 
perhaps Eocene, age. Of this Mcsus he says that it is so like the 
beautiful and delicately spined F, pa^oclus of the Philippines, that 
it has I believe been named F. ^agoclaides by Prof. M^Coy.*^ I 
have not been able to ascertain that this spcies has ever been 
published, and having already, before Mr. Woods’s paper reached 
me, selected this name for the ^ Challenger ’ species, I have thought, 
it better to retain it, the .more so that, should the Australian 
fossil prove to be the same as the species living in ' deep water 
off Sydney, the substitution of another name would be a pity and 
would tend to create confusion. . 

Since writing the above, and just as this paper is leaving my 
hands, I have received from Prof. v. Martens with his accus- 
tomed kindness the number of his ‘Conchologische MittheilungeA 
(voL II. pts. 1 & 2), issued for December 18S1, containing his 
beautifully illusti'atecl description of Fiism pagoda, Lesson 
(p. 106, pi. sxi. f. 4.), wEiehhe attacbes to anew subgenus of Fleu-- 
rotoma under the name of Oohmibariimi, enriching the group with 
a new" species P. ((7.) spinicincta (p. 105, pi. xsi. f. 1--B), got by 
the Geniian war-vessel ^ Gazelle ’ in 76 fathoms, from (apparently) 
a spot some 500 miles If. bjL., on the same ' east oast .of Australia 
from ■which the '^Challenger’ specimens eoin.e. \'At p. 122,' Mr. 

■ G. Schacko (pi. xxiv. £ 1, 2) gives details of the radula, on the 
peculiarities of which, the 'subgenus is mainly, based. The opmio.n 
of Prof. V. Martens is of course of commanding weight ; and if I 
have not followed him here, it is merely because I ^ see That not 
F j)agodmdes alone, but many of the forms grouped under Fro- 
plm will' have to share the fate of F. pagoda, Less., whatever that 
may ultimately be. 

' In tbe' meantime I content myself ' with ' calling attention , to 
this increase' in the number of those forms' which gather round. 
Lesson’s remarkable and beautiful species. '. With' this increase 
in their ,number, however, there comes' no link of connexion be-' 
tween them'; . for not one of 'the three species helps '.to unite the 
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otter two, tliougli tlie *,Cliallenger ’ species stends on tlie wliole 
nearer to Lesson’s than v. llartens’s species does to either. P. 
(O.) spinicmcta, v.. Mart., is distinguished by its high conical spire, 
its^'small apex, its more numerous carinai spines, its double basal 
keel, and the sparseness of the muricated threads on its snout. 


Teophon, de Montfort 


1. T. acanthodes, n. sp. 

2. T. cardueliSi n, sp. 

3. T, decUnms, n. sp. 


4. T. aculeatus, n. sp. 

5. T. septus, n. sp. 

6. T. scolopaWf n. sp. 


1. Teophon acanthobes, n. sp. ( amvd ^ dyp , prickly.) 

St. 308. Jan. 5, 1876. Lat. 50^ 8^ 30" S^, long. 74P 41' W. 
W. Patagonia. 126 fms. Mud. 

ShelL — Strongish, chalkily porcellaneous, yellowish, fusiform, 
with a high scalar spire, small apex, sharply keeled and radia- 
tingly spiked whorls, a rounded contracted base, and a long, nar- 
row, but strong snout. Sculpture. Longitudinals — ^the surface is 
scored with close, very irregiilar lines formed by the slightly raised 
edges of thin imbricated procumbent lamellae, between which there 
are almost microscopic scratches in the lines of growth ; there are 
8 or 9 feeble oblique riblets on the lower part of the whorls ; 
these die out on the base. Spirals — -toward the upper part of 
each whorl there is an acute angulation with an expressed rounded 
keel, from which projects a coronal of longish rays or pointed, 
up-turned, retroverted vaulted spikes, each of which forms the 
origin of one of the longitudinal riblets ; below this keel there are 
feeble, irregular, rounded threads, which may be recognized on tbe 
snout* The whole surface is covered with very fine, close-set 
rounded threadlets. Colour yellowish, with a singularly harsh 
surface. Spire high, scalar. Apeos mamillate, but small, consist- 
ing of nearly three smooth, cylindrical, embryonic whorls, of 
which the extreme tip is slightly immersed. Whorls 7 to 8, flat 
above, sharply angulated, keeled and coronated, conically con- 
tracted to the lower suture ; they are all small, but the last, 
.which is a little tumid, with a .rounded' base, very much' con- 
tracted and produced into a long, straight, spike-like snout. 

sharp and deep, in the bottom of the broad depression be- 
tween the keels. 'Mouth club-shaped, being rather small and oval 
, 'above, .and contracted' below into the' long, .narrow, but ' p.atulous : 
canal."' '"Outer lip roundly arched, angulated "at the. keel,' where 
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tlie Taiilted spikes present a canal ; it is patulous below and down 
tlie wkole anterior canal. Inner lip rounded above^ where it ex- 
pands on tlie bodj, joining the outer lip wdtbout any angulation ; 
at the top of the canal it projects in a slight blunt tooth ; from 
tills point it becomes much narrower, and only the excessixely nar- 
row edge of the glaze can be recognized, almost hiding behind the 
long straight pillar. H. 1*5. B. (exclusive of the spines) 0*61. 
Penultimate w’horl, height 0*2.2. Mouth, height 1, breadth 0*32, 

This species resembles T, taginatus^ Jan, but is more 

tumid on the base, is more constricted at the anterior canal, has a 
straighter snout, a less contracted suture, and a lower spire. 

2. Tbophon CAEDrEiiis n. sp. 

St. 164 B, June 13, 1873. Lat. 34" 13' S., long. 151" 38^ E. 
Off Sydney. 410 fms. Grey ooze. 

Shell. — Thin, porcellaneous white, fusiform, with a high scalar 
spire, very small apex, long, small snout, angulated whorls, scored 
by thin, sharp, procumbent lamellsB rising on the keel into high 
vaulted spikes. Sculpture. Longitudinals — there are on each whorl 
9 or 10 thin, sharp, vaulted, and procumbent lamellm, the old lip- 
edges ; they are pretty prominent, cross the whole whorls, are 
obliquely continuous from whorl to whorl, rise on the upper part of 
the whorls into hollow*, vaulted, upturned, and reverted spikes, a,iLd 
are traceable to the point of the snout; between these lamellse are 
slight lines of growth. Spirals — above the middle of each, whorl 
there, is an angulation, the effect of which is greatly increased by 
the . coronal of spikes which, project -at this, point ; one or two very 
depressed rounded thre..ads,' parted ., by 'minute linear fiirrows, 
are also found on.this angulation;, similar but feebler and very irre- 
gular threads and furrows cover the rest of the su'rface. , Colour 
porcellaneous white, with a smooth but not polished' surface. Spire 
high, scalar. Apex small, consisting of two smooth rounded, 
globose, embryonic whorls, the extreme tip of which is,, very small; 
and is slightly turned over and immersed. Whorls about TO', 
flatly sloping , above, angulated and .coronated, conically' 'con- 
tracted to the lower suture ; they are 'all small but the last, which 
is slightly tumid, with a rounded and shortly produced base. 'p'ro- 

* I liave failed to appro.aeh the idea of “ thistly '’t nearer than by tliis, 'the'naiQ'e 
of the Thistle-Tiiieh, which really ought, to have', had the same latitude ,as its 
'Greek equivalent' iimvQk. ■ The . prickles .on , this species of recall 

strongly tliose of tlie' i'nvoiucre. of some thi'stles. 

'. ZOOEOOT, VOE. XTI. ' 
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loBged into a projecting, narrow, BligHtly reverted snout, wliicli is 
a little bent at tbe point. Suture small and sharp, intemipted 
b j the lanieEffi, but verj strongly marked by the deep constriction 
of the whorls. Mouth club-shaped, being oval above and pro™ 
diieed into the long narrow canal. Outer Up sharp and thin, 
leaves the body at a right angle, advances straight to the keel, 
where a patulous canal is formed in the spike ; below this the lip 
is extremely patulous, and well arched to the origin of the canal, 
where the lip is sharply pinehed-in, and from this point runs 
direct, hut a little obliquely, to the point of the snout, where it is 
squarely cut off. Inner Up is a little concave above, straight 
on the pillar, slightly oblique down the canal ; it is defined on the 
body and phlar by a thin, narrow, patulous pad ; this pad crosses 
the pillar, and rims into the canal, along the side of which it shows 
only a thin sharp edge, with a small chink behind it. Operculmn 
thin, yellow, ovate, acute, with a terminal apes, and corrugations 
and striie in the curves of growth. H. 1*27. B. (spines included) 
0*8, '{excluded) 0*5. Penultimate whorl, height 0*19. Mouth, 
height 0*8, breadth 0*81. 

This is a species beautiful in form' and' in texture. With some, 
'Buperficial resemblance, it .differs from'Ii aemthoieSj Wats.,' in its' 

. continuous longitudiBal lainellie,. 'the thinness of its shell, the 
delicacy of itS' surface-texture, - and the form of the base., , In the 
latter 'resjiects it recalls 1\ mpmatus^Joiii; but, than that specie,s, 
it is less' eariiiated, has a more contracted shorter base, a finer 
snout, and the spines are much more distinct!}' C'onii'ected with 
the continuous hmelhv. H eoromdus^ II. A. AcL, a A^ew-Zea- 
land form, and which extremely resembles It Gooirulgu, For., has 
.a .much longer can'al, a more tumid body, more numerous' varices, 

: with sho'rter spines not lising, as here, in a coronal round the 
spire, •: T. Uiemiatus. Mart^m, from Yaneouver’s Island, pre'sents 
a' variety' slightly resembling the ' ^ Challenger ’ species ; but the 
Biiont is 'much shorter, the 'base 'more produced; the spines, too, are 
'very 'mneh ' shorter, a,nd, rising near the ■ suture, project upwards 
parallel to the spire. ' 

'8. TbO'PHOH nEcnijrAHS, n. sp. . 

, St' MlA. ' Bee. 20,1878.. , Lat. 46° 48' S., hjtgST: E. ' 

. Off' 'Mari o'li Island. ' 100, 'fins. (?) . 'Grey sand. 

"Feb. 2,^lS78."''Lat: S., loiig./:7r ''231''^^ 

./twe'eii' S’ergucdenu'ml Heard Islands. ", lS'0,'fm'S, ' Bottom. 
;,lemp.efature 8'.5°'2'. ' ' 
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Shell — ^Tiim, clialky '^liite witli a tinge of buff, fusiform, witb 
a Iiigli siibscalar spire, small mamillaiy apes, long small snout, 
roiiaded wliorls scored by tbiii procumbent laiiielke. • Bciilpture, 
Longitiicliaals — there are on the later wliorls from 15 to 20 
prociuiibeiit lamellm, between these are slight lines of growth. 
Spirals — there are a few quite irregular and obsolete rounded 
threads. Colouy' chalky white with a- tinge of buff. Bpire high, 
siibscalar. Apej) small, eonsistmg of barely two smooth, globose, 
embryonic whorls, of which the extreme tip is slightly turned 
down on one side and immersed. Whorls 7, slightly flattened 
abore, convexly cylindrical below, with a very slight contraction 
above the suture; the last is- a little tumid, with a produced 
conical base ruuiiiug out into a loug, small, twisted, and upturned 
snout. Buiure slightly im])r€ssed, oblique. Mouth oval, bluntly 
pointed above, drawn out into the long, narrow, and oblique canal 
in front. Outer lip thin, arched, slightly reverted and patulous ; 
very obliquely cut off and emargiiiated at the point of the canal. 
Inner Up very concave above, convex at the entrance to the canal, 
from which it runs with a twist and very obliquely to the left ; 
the labial glaze is thin and somewhat indeniiite. H. O'S. B. 0*32. 
Peiiuiiiaiate whorl, height O'lT. Mouth, height 0*48, breadth 
0 * 2 . 

I have described this as a new species with very great reluc- 
tance. , My own ophiion, is that it is.a large thin variety of T. trim- 
mtus,. Strtiiii and that opinion is shared by 3Ir. E. A, Smith. Dr. 
G-wyn Jeffreys, however, and Prof. G.-0.:Sars decidedly hold it as 
distinct;, and their extensive- acquaintance- with the large northern 
variety of , H truneatus makes their judgment -of great weight. 
Along with the - speciinen of this '.species which I submitted , to 
Prof- Sars I forwarded -another shell, sadly broken, which I con-, 
skier different and new, and have named U. aMiitmy from Eb. 150., 
and which I sent, thinking it might bn his 21 clamtus, Pimf. 
Sars’s , own letter vdli best -convey Ms opinion rega-rding both of 
these , forms : — “I have .examined your shells very closely; they- 
show a very perplexing -similarity in form and 'sculpture to .nor- 
'tliern Trophons, ■ Plie one, spe.cimen' is certainly very - 

nearly related to T. tnmcatm, Btrom ; but still I fi,ad, on comparing 
it with Norwegian 'specimens - of the species, 'soine.'differences* 
-Thus the sheH,, . though larger, is 'less solid,- and - the longitudinal 
rib'S are also somewhat different both in 'number,- and in form ; in 
'all my specimens of 21 tnmcatm they are distinctly lamella-r' and. 
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reflexed ; but in your specimen they have more the appearance of 
simple sharp folds or keels'^. The other specimen somewhat 
resembles my clamtus — thus far at least, that the ribs are pro- 
duced in. similar tooth -like protuberances ; but the ribs are more 
numerous, the spire somewhat more elongated, an,d the form of 
the eauda^^ cannot be ascertained. After all, I must consider 
your specimens distinct from Northern forms. But, on the 
other hand, I should not be unwilling to regard both specimens 
as belonging to one species, and thus mere varieties analogous to 
the forms T. daihmtm and Gimneri, Your specimens from 
Kerguelen are in any ease very interesting as representing, even 
if not in my opinion an identical, yet at least a very similar and 
strictly representative form of Troplion belonging to the Southern 
hemisphere.’ ’ 

4. Tbophon aouleatus, n. sp. 

St. 122. Sept. 10, 1873. Lat. 9° 5' S., long. 34*" 50' W. Off 
Pernambuco. 350 fms. Mud, 

Shell — Small, thin, porcellaneous white, fusiform, with a high 
scalar spire, a blunt, mamillate, one-sided apex, a short conical 
base, along small snout, and angulated whorls crossed by con*- 
tinous thin, vaulted lamellm, projecting on the angulation of the 
whorls into small sharp points. 8culpti(,re. Longitudinals — there 
are on each whorl about 12 vaulted lamellm, which rim contin- 
uotislj from below the apex to the snout ; between these are a 
few fine lines of growth. Spirals — an angulation, strongly 
marked by the projecting points of the longitudinal lamellm, 
is in the middle of the whorls. Colour porcellaneous white. Spire 
high, scalar. Apex small, blunt, mamillate, with the extreme tip 
.very much turned down on one 'side;- the If 'embryonic' whorls 
are tumid, rounded, and smooth.' ' ]Waffe'6'ta'7, with' a 'straight' 
declining shoulder, angulated in the middle and conically con- 
tracted, below ; tiie conical base is' produced into a narrow longish 
snout. ' Sutme deep 'and angular.' ' club-shaped, be'ing 

angulated above, and produced into the long narrow canal below. 
Outer % sharp, thin, and patulous on the edge ; it leaves the body 
at a right angle, and is right-angled at the keel. Inner Up is 
■slightly concave 'above, straight on the very short pillar, and 
oblique down,' the edge of the long canal ; a thin narrow glaKe.lies 

' ' ' ^ I do not'' admit the .'distinction which 'Prof. Sars here mahes. ' ' I consider 
'■ the'loBgitndinal ribs, in 21 deelinamto be quite as certainly, prooumbent lamellae ; 
'only this ,featu,re is somewhat obscured by their being much chipped.— E’. B. W* 
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on the edge of the body and pillar, at the point of which it crosses 
and lies hidden behind the sharp canal-edge. H. 0‘45« B. 0*2. 
Penultimate whorl, height 0*08. Mouth, height 0*28, breadth 
0*09. 

This pretty little species perhaps resembles T. harmcensis, 
Johnston, more than any other, but, besides being more attenuated, 
is markedly differentiated by the median angulation of the whorls 
and the absence of the spiral threads of that species. 

5. Teophon septus, n. sp. 

St. 149 D. Jan. 20, 1874. Lat. 49° 28' S., long. 70° 13' B. 
Eoyal Sound, Kerguelen. 28 fms. Mud. 

Shell. — Thin, porcellaneous white, club-shaped, with a low 
scalar spire, blunt apex, high-shouldered sharply expressly and 
spinously keeled whorls, a tumid body, and a long thin flex- 
nous snout- Sculpture. Longitudinals — the whorls are scored 
by feeble lamellse and by coarsish lines of growth. Spirals — at 
the top of each whorl, but separated from the suture by a broad 
tabulation, is a right-angled keel, from which, nearly parallel to 
the axis of the shell, project a series of hollow, vaulted, compressed 
triangular spines j besides this coronal there is no other spiral 
sculpture except some mregular lines on the base. Colour por- 
cellaneous white, with some chalkiness on the surface. Apeoo 
rather small, mamillate, and a little turned down on one side. 
Whorls 5 or 6, flatly tabulated above, with a rectangular keel, 
below which they are cylindrical; the last is a little tumid 
on the base, which contracts rapidly and is drawn out into 
a long, thin,flexuoiis snout. Suture almost rectangular. Mouth 
round, with a blunt angle at the top and a siphon at the keel, 
and suddenly prolonged into the narrow canal O'uter. % sharp, 
thin, direct, well arched, not prominent. Inner Up is concave 
above, slightly oblique on the very short pillar, and much more 
so on the long, bent, and slightly reverted snout ; a thin narrow 
glaze defines it to the point of the pillar, where it crosses to 
the canal, leaving a minute chink on its outer edge above. Oper- 
atdum thin, yellow, oval, with a blunt apex, where the nucleus is 
terminal H. 0*91. B. 0*43. Penultimate whorl, beight 0*1. 
Mouth, height 0*67, breadth 0*16. 

The upturned coronal of hollow spines and the more contracted 
base differentiate this' from I. Coodridpi^ Borbes. It , has some 
faint resemblance to the Pleurotoma cedo-nulU^ Eeeve. 
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6. Teophoh scolopax, n. sp. 

St. 150. Eeb. 2, 1874. Lat. 52^ 4' 8., long. 71° 22^ E. Be« 
tween Kerguelen and Heard Islands. 150 fms. Eoek. Bot- 
tom temperature 35°‘2. 

Bhell. — Thin, chalkily porcellaneous white, club-shaped, with a 
low, scalar, small-pointed spire, high-shouldered, right-angled 
whorls on which are some small prickles, a tumid body, and a 
long, thin, straight snout. Smlpture, Longitudinals— the whorls 
are crossed by feeble, procumbent, almost appressed lamellse, be- 
tween which are a few rounded lines of growth. Spirals — near the 
top of each whorl, but separated from the suture by a broad, roun- 
ded, but hardly declining shoulder, is a rectangular keel ; below 
this, and widely apart, there are on the body-whorl three feeble 
rounded threads ; on these, as on the keel, the longitudinal lamellm 
rise into small, blunt, vaulted scales. The whole surface of the shell 
is covered with subinicroscopic scratches. Ooiotir porcellaneous 
under a thin chalky surface, small, but too much eroded for 

description. Whorls G to 7 (?), roundly tabulated above, with a 
Biibrectangular keel, below which they are cylindrical ; the last is 
a little tumid, rounded and rapidly contracted on the base, which 
is produced into a long, thin, straight snout. almost rect- 

angular. Moitth almost round above, and entirely without angles, 
funnel-shaped below, where it is drawn out into the long narrow 
canal. arched, direct till near the 

canal, where it is very patulous. Inner concave above, and 
then quite straight to the point of the shell; a very thin and 
narrow glaze covers the body to the beginning of the canal. Ojp.er- 
mlmn small, thin, yellow, oval, with a terminal but slightly in- 
tunied nucleus. 'H, 0’95. B. 0*42... Penultimate. whorl, height' 
;,OT2. Mouth, ' height, 0’7, breadth.- 0*2. ' . ' ; 

,1 have .named this' species from ■. some likeness , it' has'.to 'a 'Wood-' 

' "cock’s head." It resembles- Goodriipi, F.orbes, but has- the body 
,'SiiaallOT.,and' squarer, the: base more. contracted, the canal much 
-'longer, and iner,, and 'the whorls 'are tabulated below the suture. 
Tt:is'- larger . th,an T. sejptus^ ihQ snout is straighter, and the whole 
ornamentation is different. ' .. 
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Eemarks on the Structure and Habits of the Coral-reef Annelid, 
Falolo mriclis. By the Eev. Thomas Powell, E.L.S., of 
TJpolu, Samoa. 

[Abstract, read March 2, 1882.] 

The palolo ^ vary in length from 1 to 20 inches, and are in 
diameter from iV to 5 of an inch. They are of form colours — 
white, light brown or ochre, greyish indigo, and dark green. 

Those of the two former colours are males, and amongst these 
the darker-coloured varieties are of much greater length, and are 
also far more abundant than the white or cream-coloured ones. 
The greyish-indigo and dark-green varieties are females ; and of 
these the dark-green are similarly far longer in measurement and 
far more abundant than tbe others. 

Whilst watching the living animals under the microscope, I 
have noticed that the set^ move up and down and backwards 
and forwards with great rapidity, so as almost to recall to one’s 
mind the motion of the cilia of a rotifer. I observed that 
this motion was attended by the ra])id liberation of the eggs 
of the female and the sperm of the male, through oviducts and 
seminal ducts which extend on each side from the centre of the 
back, between each pair of somites, and terminate on the under- 
side between each pair of lateral appendages. I observed that 
these ducts are smaller in the male than in the female. 

The notion that, in order to effect the liberation of the eggs 
and of the sperm, the animals break np into small pieces is pro- 
bably incorrect; for I saw nnder the microscope, as above 
narrated, the copious emission of the ova through the oviducts 
without any breaking-up into parts of the parent annelid. 
Moreover, on the very last occasion, viz. October 1880, when I 
had an opportunity of visiting the palolo-ground, I saw great 
numbers of very long both light and dark palolo (A e. males and 
females) almost destitute of sperm and ova. These, when caught, 
broke up into small cyst-like segments, from which the greater 
part of the contents had apparently already been discharged. 
Furtberinore, when considerable quantities of the worms have 
been brought to my house in a vessel, and kept a day or two, 
they have emitted large quantities of eggs and sperm, and yet 
have not broken up into small portions. That they should be 
broken up into small portions on the fishing-ground is not to be 
wondered at, seeing that the sieves are constantly plying. At 
^ See Trans. Linn. Soc. vol. xxii. p. 237, pi, xli. 

LEKH. ZOOLOOXj.TOL. XYH. , '29 



394 


HET. T. POWELIi OK THE STHTJOTURE AKD 


the time of spawning tlie sea becomes cliscolonreci witb the eggs 
for a long way around; and yet there is no corresponding 
appearance of broken cysts : there are some such cysts to be 
seen, but nothing comparable to what there should be on the 
supposition which I am challenging. 

That the sight of these annelids is perfect is evident from the 
way ill which a single specimen will endeavour to escape the sieve 
with which it is the custom to catch them. Often, ivhen seeing 
a fine single specimen approaching, I have put down my sieve, 
hoping to take it, but generally in vain ; for no sooner has my 
sieve been put into the water, than the animal has made off 
rapidly in an ojiposite direction ; and when I have attempted to 
intercept its flight, it has immediately dodged again and escaped. 

The palolo move through the ivater in different ways : some- 
times they are extended nearly at their full length, witli but little 
curvatme of their bodies ; their progress is then slow. At other 
times they assume a more serpentine form of progression, and 
then move more rapidly, and it is by this method of movement 
that they seek to escape the sieve. In rising from the bottom to 
the surface, they assume a more spiral form. 

The tail of the palolo is furnished with a disk, or with the 
power of forming itself into one. When examining some speci- 
mens under the microscope, in 1876, 1 observed one fi.x itself by 
a circular disk to the plate upon which I had placed it. It 
remained fast for some little time. On my touching it, it let go 
its hold and wiggled about ; but it soon attacbed itself again, 
as before. The circular disk was very conspicuous when tlius 
fixed, but wavS imperceptible when the animal was free. This 
power of attachment explains how these worms can r einam. 
long as,: ;they generally, do ' concealed ''among' ...the, ' '.coiml." . ■ It m'ay"' 
also suggest an explanation of the phenomenon recorded in the 
' Samoa Times’ of 16th April, 1881, viz. that, on the previotis 
'21st -of, 'Mafchj '.large • quantities, 'had , appeared on, the reef near 
the ' village ' 'of ^'O-agaemalae,. 'OH' Savaii — the appearance at such a 
time, instead of during the month of October, having never 
before been observed by tbe oldest inhabitants. The explanation 
may be this : some nnusual local occurrence affecting the reef 
may have detached the worms from their holding-places, and 
caused their untimely appearance'. 

The worms have never been kn omi to appear either at the 
immediate end of September or beginning of October. JSTo doubt 
they adhere to the coral, in situations in which they cannot be 
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seen, till the time of spawning. When the season for this process 
arrives, they ascend to the sVLrface of the water, inside the 
lagoon, near the outer reef, often in prodigious munhers i and 
the natives flock in their canoes, just before daylight, to catch 
them by dipping them np in sieves of various kinds. (See an 
interesting account of the scene on such occasions in Seemaim’s 
* Mission to Viti,’ pp. 59-61.) 

The time of their apj)earance is the day of the last quartering 
of the moon in each October, unless that fall at the beginning of 
the month, in which case there will intervene another lunar month. 
This indicates that the moon exercises some mysterious influence 
on their reproduction. This, however, is not without analogy in 
nature, especially in reference to the Crustacea e. g. ; — it is re- 
corded in Hood’s ' Cruise of the Tawn,’ p, 127, that in Savaii, 
“three days before the arrival of the palolo, the malio or land- 
crabs (0-ecarcmus) are seen marching down from the mountains 
to the sea in myriads.” 

The observations of many years, made by many old European 
inhabitants as well as by the natives, show that, if from the time 
of spawning in October we reckon 854 or 355 days, that will 
bring us to another spawning, unless such reclioning terminate 
at the end of September or the beginning of October, say from 
the 1st to the 4th day. In that case the reckoning must extend 
to 388 or 384 days, when the palolo will appear. Thus, instead 
of an interval of only twelve lunar months, one of thirteen will 
occur. 

The Eev. O. J. Whitmee has shown, in a paper published in the 
^ Proceedings of the Zoological Society,’ June 1875, that it is pro- 
bable that this longer interval occurs every third year. The 
period appears to agree not so much with “ solar time,” as with 
the Metonic cycle “ of the moon, of 19 years or 235 months, 
in which time the lunations return (nearly) and begin as they 
were before.” 

The natives are generally correct in their calculations as to the 
time of the appearance of palolo. They take, as the first indica- 
tion of the approach of the season, the appearance of the scarlet 
flowers (called Aloalo) of the G-atae {Erythrina indica). Then, 
as a nearer approach, the general budding of the trees, and espe- 
cially the flowering of the Tavai {Elm tuifensis), of the Lagaali 
^{Aglia edulis,.Mdu Gray), and of the Seasea sp.). 

When this last is in bloom, the men look out for the moon’s being 
just, above the' western horizon 'at the dawn of clay and on, the''' 
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tenth iiiorniiig from tliat tliey loolj for tlie appearance of the 
palolo ; hut the extra lunar month sometimes puts them wrong. 
Others watch with equal success, for the indication of the season, 
the sinking below the horizon of various constellations, com- 
mencing with Orion. 

I should mention that there is a second appearance of palolo 
each year, occurring a month after the first, consisting of such 
worms, probably, as were not sufficiently mature to spawn in 
October — or, it may be, of another species. 

The palolo is by no means confined to Samoa and Viti. Our 
Samoan missionaries in the Gilbert Group have informed me that 
they also are found at those atolls. One of the missionaries 
caught some of both the grey and green varieties there. The 
worms are found near the outer reefs, in from 4 to 8 feet of 
water. The natives of the Gilbert Islands hold that the palolo 
is a production of the coral — grows out of it ; they call it Te 
Nmatamata,” i, e. the Glistener. It api)ears there in Jime 
and July. How is this? Why there in June, but here in 
October ? Perhaps it may he because those atolls are nearly on 
the line, while Samoa is more to the south. 

Samoa, May 14fch, 1881. 

P.S.— If the above calculations and statements are correct, 
the palolo should appear in Samoa on October 15th or 16th, 1881, 
October 5th or 6th, 1882, and October 25th or 26th, 1883. 


Observations on British Salmones. — 1. Trout. 

By Prancis Day, P.B.S. 

[Eead March 16, 1882.] 

At the early part of 1880 I exhibited some Salmonidm before the 
Linnean Society in order to demonstrate how local causes may 
induce temporary or even permanent changes among members 
belonging to this family of fishes. The first example I showed 
was ail American charr {Balmo fontinalk). The specimen was 
nine inches in length, of good condition, and with brilliant colours ; 
it had been reared by the late Mr. Frank Buckland in his tanks at 
the Horticaltural Gardens, South Kensington, from eggs received 
direct from Lake Huron. He presented some of the fry to the 
authorities of the Westminster Aquarium soon after that institu- 
tion was first opened ; and the example under consideration was 
the last survivox, haying met with its death in October 1879, when 
For brief notice of which see the ‘ Proceedings’ of the Meeting 5tli Feb- 
ruary 1880, , , ' 
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it was kindlj sent to me by Mr. Carrington, F.L.S., tlie natu- 
ralist in cbarge. Here no question respecting the parentage of 
tbe fisli could arise, no crossing with European trout could bare 
occurred ; but a single glance at tbe specimen sufficed to wsbow 
great differences from wbat may be considered to be its normal 
form. The head had much elongated in proportion to the length 
of its body ; and the yery form of the suboperele had changed, 
being twice as long as deep, instead of nearly square, as obseiwed 
ill this species when in a state of nature, I had also two other 
examples of this fish reared from eggs derived from the same 
source ; they were turned out in Cardiganshire in 1876, and cap- 
tured in the middle of 1877 : in them the head was not elongated, 
and the form of the suboperele was normal. It appeared to me 
that these facts were very suggestive : certain unnatural condi- 
tions had caused unnatural changes of certain parts ; and it did 
not appear improbable that, were other examples similarly 
reared, they might in like manner differ from the primitive stock. 
Heither could I see why, if such forms were transferred to ponds 
or streams, they should not retain such abnormal variations 
througli succeeding generations or return to what normally 
existed among their ancestors. 

I also shoived four examples of young salmon {Balmo salar) 
reared by Mr, Frank Bucklaiid from eggs received from Huningen, 
and which were collected from salmon captured for this purpose 
from below the falls of Bchaffhausen. As year after year passed 
by, and these fisb Avere still retained in the comparatively small 
amount of fresh water which was sufficient to fill the tanks in the 
Horticultural Cardens, the same results developed themselves 
which have usually attended the retaining of salmon parr in 
freshwater ponds. The lanky half-starved body became identical 
with that of gracilis, Couch, and Giinther, 

As this subject has been well treated of by l)r. Murief, I do not 
propose considering it further at this time. 

Since the period (1880) first alluded to, I have received 
extensive colleetions of Sahnoiiidse, more especially from Sir Pryse 
Pryse, of (xogerden, Cardiganshire, a beautiful varietyj obtained 
forme in Yorkshire by Mr. C. Brooks, P.L.S., Loch-Leven trout 
from our late Secretary, Mr. E. B, Alston, examples from Water- 
ford and elsewhere ; while I have visited the Eastern counties, the 
museums of the North and Scotland, personally captured examples 

^ Drawing exhibited. t Figure exhibited, 

t Proc. iZooh Soc, 18 h 8 , p. 247, ph xxiii, ami 1870 , p, 30, pi. ii, 
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in GloiicesterBliirc and in Cornwall {&,eofmibienm)^ irrespective 
of investigating the beautiful series in the British Museum. 

The various forms indigenous to this country, and usually 
considered as pertaining to the genus have been thus 

divided : — - 

(1) Tnitta^ Nilsson ; Balmo and Fario, Cuvier. Salmon. 

Anadromous forms, possessing at some period of their lives 

deoiduoiiB teeth on the vomer, which teeth are usually shed com- 
mencing from behind forwards. 

(2) Bdar, Cuvier. Trout. 

Freshwater non-migratory forms, possessing at some period of 
their lives teeth on the vomer which are to a certain extent deci- 
duous, the shedding of which commences from before backwards. 

(3) Bahelini^ Nilsson. Charr. 

Freshwater noii-migratory forms, in 'which the vomerine teeth 
are restricted to the head of that bone. 

The remarks which I have to make will refer to the second 
group or siibgenus of the genus Bahio, or Fhnb, our freshwater 
non-migratory trout, respecting which I will commence by 
observing that (excluding the Loch-Leven trout) we have only 
one form, the Linn.,* — B,ferosOy Jardine & Selby, /8. nigri- 
pnmSy Gtlnther, S. stomaehicus^ B. galUmnds, Giinther, 

8, oreademis^ Giinther, being simply varieties which, due to 
local circumstances, have developed certain changes, some of 
which appear at first sight to be permanent, others to be 
transitory.' 

If we examine into tbe bistory of these fishes as given by our 
various British authors, we find as follows 

Donovan, in his 'British Fishes’ (1802-1808), refers to the 
common trout {Balmo f arid), which he observed was subject to 
many varieties, differing in appearance according to the season of 
the year, and also the nature of the water it inhabited.' He 
commented on ^ form existing at Llyndivi, a lake in South Wales, 
where it' was termed “ Coch j dail ” (it ■ was marked 'With' black ^ 
'spots as large, as' 'sixpence's),; .to ..a crooked-tailed variety in, 'the,, 
Bynion, a river not far from Machynlleth, as well as to its being 
found in the ■ Snowdoii' -lakes to., the Gillaro'o ' trout of' Ireland, 
remarkable for the great thickness of its stomach, though it does 
not differ in other respects from the common trout ; and, lastly, 
to some in the Scotch lakes that are very differently 
ewtermlhj from the common sort, and which he suspected might 
be a distinct species, He next ajluded to the variation of trout 
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itt refeiTiiig to the ]?ord\'\dcli form in Kent, which attains 
neaidy to the weight of salmon; to the Buddaghs of Lough 
Keagh, in Ireland, some of which weighed nearly 301b. He 
finally drew attention to the colour internally^ or that of the flesh, 
remarking upon having taken both the red and the white kind at 
the same season in two contiguous streams in Cardiganshire, one 
of which invariably produced the red and the other the wliite 
variety. 

Turton admitted into the ^ British Bauna,’ 1807, the common 
trout and the parr. Bleming, in his ^ History of British 
Animals,’ recognized the same, remarking of the Gillaroo variety 
that when it feeds on shellfish the coats of its stomach acquire a 
thickness cansing it to resemble the gizzard of birds, deny ns, 
in his ^ Manual of British Yertehrate Animals/ 1835, recorded 
the common trout with its variety the G-illaroo ; the great lake- 
trout, feroon^ which he believed to be identical with the B, 
lacastris of Berkenhout, Yarrell History of British Fishes/ 
1836) at first admitted the parr or samlet, the common trout, 
and great lake-troiit, and, in a later edition, the Loch-Leven 
trout. Parnell, in 1838, in his prize essay on the Fishes of the 
Firth of Forth, gave the same as Yarrell did. Jardine, in his 
‘ British Salmonidas,’ figured the great lake-trout, the common 
trout, and varieties. Thompson Q JSTatural History of Ireland/ 
1856) gives the common trout, including the Gillaroo, which 
variety he recorded having met with in most freshwater races, 
and the great lake-trout. White, in the ‘List of the Specimens 
of British Animals in the British Museum ’ (1851), enumerated 
the common trout and the great lake-trout. 

In 1865-66 Hr. Gunther bestowed a large amount of research 
upon this family of fishes, and brought together a beautiful col- 
lection of specimens in the British Museum; and if I am unable 
to agree with his conclusions, it must be remembered that the 
Tasmanian experiment, so fatal to the validity of his reputed 
species, did not commence until subsequent to the publication of 
vol. vi. of the ‘ Catalogue of the Fishes in the British Museum.* 
In it, in 1866, he described the following forms levemmiS'i 

vertebrae 57 to 59, caecal appendages 49 to 90^. Balmo fario^ var. 
fario: vert. 59-60, case. pyi. 33-46; var. amonii: 57-58, 

caec. pyl 38-47., Balmo feroso x vert. ■ 56-‘5,7, csee.' pyL '' 43-49.' 

^ These nnmhers are distinctly recorded in the pages of the sixth volume of 
the / Catalogue of the Pishes in the British Museum,’ hy Dr. Gimtherj as 
existing in specimens present in the collection of that institution^ 
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Balmo stomacliieus : vert. 59-60, cjbc . pyl. 44. Balmo galhvemis : 
vert, 59 , cjbc. pyl. 44. Balmo orcadensisi vert. 56 - 57 , ctec. pyl. 
50 . Balmo Qiigriiyinnis : vert. 57-59, cjec . |)yl. 36-42. The fore- 
going show an extreme range as follows : — B, levenemis, vertebrae 
57 - 59 , csecal appendages 49-90 ; the remaining six, enumerated 
as species, vertebras 56-60, cseeal appendages 33-50. In the 
year 1880, Wallace, 1 Island Life ’ (p. 321), on the authority of 
Dr. Giinther, introduced these forms as distinct species, ob- 
serving, They are in fact, as Dr. Glinther assures me, just as 
good and distinct species as any other recognized species of 
fish;’’ while Dr. G-linther, 'Introduction to the Study of 
Fishes ’ (p. 644) reiterates, with but slight variations, bis con- 
clusions come to in 1866. Thus, as in the former work he 
observed “ that at least some of the species interbreed, and it is 
probable, although at present not confirmed by direct obser- 
vation, that such hybrids mix again with one of tlie parent 
species, thereby producing an offspring more or less similar to 
the pure breed ” (Catal. vi. p. 3), he asserts in his later work 
that “ some of the species interbreed, and the hybrids mix again 
with one of the parent breed, thus producing an offspring more 
or less similar to the pure breed ” (Introd. Stud. Fish. 1880, 
p. 631) . This exceedingly interesting conclusion, unfortunately, 
is unsupported by reference to the results of any experiments or 
observations made by competent individuals, leaving one indoubt 
as to whether it is an opinion founded upon conjecture or fact. 

From our very earliest authors on ichthyology down to the 
present period, the existence of hybrid fishes has been insisted 
upon ; and of late years artificial propagation has clearly proved 
that such can occur; but it is open to grave doubt whetlier 
among the Salmonidse they are as numerous in a “wild state 
ns,; some .authors wo.uld have us. believe; wliiie., so far as my 
inquiries tend, the fertility of hybrids still remains to be proved 
Experiments have been instituted to test this question of hybrids • 
and Professor liasch, in 1867, recorded the result of his investi- 
gations. He found that the ova of the sea- and river-trout are 
developed ragnlarly whichever form were the parent, and the 
offspring are fertile ; that, of the ova of the charr fertilmed by 
the milt of the trout, 30 to 40 per cent, are developed, hut many 
youngiish perish after being hatched; trout-ova fertilized by the 
.."milt of the .charr, gave.' only' 10 per' cent, developed,' and; many' 
of the';young,„were misshapen salmon-ova fertilized ■ with ,:,feout-.' ' 
^ Professor Rasch refers to the ova of a hybrid between a trout and a charr. 
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milt yielded 40 per cent, of young fisli, but none if tlie milt of 
tbe cbaiT were used ; that the ova of a hybrid between a trout 
and a charr could not be fertilized wdtli trout milt. I saw at 
Berlin lovely hybrids between trout and cliarr, but was unable to 
obtain satisfactory evidence that such w’'ere fertile forms, 

I wdll now briefly record the results wdiich I have arrived at 
ill testing the interesting conclusions, given in Dr. Grlinther’s 
Catalogue/ as to what constitutes a species of trout. I took 
first what are termed constant characters^ as the number of the 
vertebne as ivell as of the caecal appendages, as they appeared 
to be considered among the most important factors in affording 
a guide to specific diiferences. I obtained leave from Mr. Elwes 
to use his trout-preserves at Colesbourne, on the summit of the 
Cottesivold Hills, wdiere no new races of trout have been intro- 
duced, and consequently the original local form remains un- 
, changed. According to Dr. Griinther’s investigations, the variety 
of brook-trout termed S.fario, distributed in the northern parts 
of Europe and Scotland (Oatal. vL p. 59), has vertebras 59-60 
and cseca pylorica 33-46 ; whereas the variety Aiisonii is stated to 
possess vertebrae 57-58 and cseca pylorica 38-47. The latter “ is 
found in Central Europe and the southern parts of England ” 
(vi. p. 59). Certain varieties of distribution are alluded to ; anci 
it is asserted that the northern form “ extends as far southward 
as Shropshire, where both forms are met with.’' I captured a 
considerable number of trout at Colesbourne, which from its 
locality should have produced the Yuriety Amomi^ and found that 
they had the number of vertebrae stated to belong to that form, or 
57-58, but that their eascal appendages were 34-39, or apper- 
taining to the northern race. This rendered it clear that reliance 
could not be placed on these figures ; the proposed formula of 
vertebrae and C£ecal aqjpendages Tvere not found correlated at 
Colesbourne on investigation, and therefore could not be depended 
upon as invariable in other places. The next locality from which 
the examples came that I minutely investigated were irom Car- 
diganshire, already referred to j and here again an anomaly was 
found. The number of vertebrae were from 57 to 60, but the 
cffical appendages from 35 to 44. Tabulated, they would be as 
follow's 

Sahmfario, northern form {Gilnther)^ Vert. 59-60, ceec. append. 33-46. 

southern „ « « 57-58, „ 38-47] 

„ from Gloucestershire „ 57-58, „ 34-39. 

„ „ Cardiganshire „ 57-60, „ 35-44] 
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The foregoing resiiltB threw strong doubts upon the Yalidity^ 
first, of liow the species had been subdivided, and, secondly, as to 
their distribution; while, if the number of vertebra) in all- the 
seven forms of non-migratory freshwater trout inhabiting our 
islands merely varies between 56 and 60, 1 possess examples from 
one loeality (Cardiganshire) in which they differed from 57 to 
60, and in an example of the same variety from Peiizanee I have 
only found 56. Br. Cobhold likewise gives an instance of a 
Scotch trout (S^/ario) that he examined, and which had only 56 
vertebra). It is evident that too much stress has been attached 
to the number of vertebrae in trout ; and no confidence can be 
placed on such as affording evidence of specific difference. 

“We thus arrive at the remarkable fact that the form considered 
by Br. Giinther as B,fario may possess from 56 to GO vertebra), 
which are exactly the extreme limits he ascertained existed 
among all the freshwater non-migi’atory trout of the British Isles. 

Then, as to the number of these bones which are present, some 
other facts should not be overlooked. This family of fish is 
exceedingly prone to affections of the spinal eolnmn. Occa* 
sionaliy two small vertebrse take the place of one large one, as if 
a division had occurred; while in others may be observed an 
abnormally large one, as if two had coalesced, as shown by the 
normal number of haemal spines for two vertebrae being present* 
Br. G-itnther, in his interesting volume, even instances a ease 

where three vertebrae were united.” 

The number of c^cal appendages lias been adduced as a cha- 
racter which may materially assist in fixing a species ; and if 
unexpeeted variations occur, their cause, it is asserted, may be 
found in tbe partial confluence of the caeca. Br. Q-iiiither gives 
the extreme limits of variation in his six species of non-migratory 
freshwater trout (excluding the Loeh-Leven) as being between 
33 and 50. But it appears to me that the difiicnlty does not 
appear, so, much; in discovering -variations, as' in' determining 
within what .fixed number . they exist in a'-given form : thus, in 
O-loiicestershire I found them: at least from ,34- to 39,' and -'in 
Cardiganshire '.from' 35 to-M.;. The' question, first ' requiring, 
solution is, , whether,' the -number of these appendages is per-, 
'.Bistaiit ,or, inconstant, ."and whether, change of climate and food, 
may occasion any variation. 

I must here refer to the Tasmanian experiment, wherein it 
appears that the common himok-tront of the Thames and the 
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soiitli of England lias so altered since its introduction into tlie 
waters of tlie Antipodes that the breed has increased in sizCj 
while, food being abundant, certain organic changes hare occurred* 
Dr. Gunther, in an interesting manner, ignores the facts thus 
obtained by observing that ‘^it is a fact that numerous cross-breeds 
have been introduced into and reared in Tasmania, which must more 
or less interfere with the character of the p)ure breeds ” (Introd. 
j). 642). E’either does this view agree with his theory that “ the 
hybrid>s mix again with one of the parent species, thus producing 
an offspring more or less similar to the pure breed ” (L c. p. 631)^, 
I therefore prefer accepting the statements of Mr. Allport and 
Mr. Arthur, more especially as their correctness as to whence 
the ova came is capable of being verified, and wdth respect to 
this I have been at some considerable pains. The trout-ova 
(1200 to 1500) sent by Buckland in 1864 came from fish taken 
“ in a branch of the Itchen which runs through the garden of 
Admiral Keppel, at Bishopstoke, near ‘Winehester ” (Buckland, 
Brit. Dishes, p. 317) ; while the readers of the ‘ Eield ’ have 
been informed, upon wdiat appears to he reliable evidence, that 
the remainder, which were sent by Mr. Erancis Erancis, ivere 
obtained from brook- trout inhabiting streams that are affluents 
of the Thames. 

To obviate errors, I wall trace as briefly as possible the whole 
of this interesting experiment (except as to the collection of the 
ova, which has already been referred to)— when the eggs were 
sent out, and what became of them. Erom at least 1200 to 1500 
trout-ova were despatched in the ship ‘bforf oik," which left 
Ealmouth on January 28th, 1864, anchored at Hobart Town on 
April 20th, and on the 21st reached the ponds, about 300 trout- 
ova arriving alive. In Mr. Allport’s account, “ on the 8th day 
of Eebruary, 1866, the ship ^Lmcolnsllire ’ left Plymouth bound 
for Melbourne, having on hoard about 103,000 ova of salmon 
(Balmo fariof) Mid 15,000 ova of sea-trout (S. irutta), stowed in 
an ice-house,” reaching Hobson’s Bay on the 30th April, 1866 
(see Proc. ZooL See. 1870, p. 23) ; hut he alludes to the ova 

Examined from a different point of view, it may be asbed to what original 
breed of British freshwater non-migratory trout have these fish rererted, if the 
British-Miiseiim Catalogue is correct that none, except the Loch-Leven, have 
more than 50 csecal appendages ? for the Otago ones (New ^Zealand, distributed 
from Tasmania) show as many as 54. 

t This probably means >SV but may refer to both. 
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siibsec[iieaitlj as tliose of tlie salmon, Anyliow, any trout-ova 
received cam© from Mr. Erancis Praiicis, wlio obtained tliem from 
an affluent of tlie TliainevS. On July 3rct, 1866, tlie first pair of 
trout matured in Tasmania bad the ova and milt taken from 
tliem. '‘Tbe ova skipped to TaBinania consisted of three 
batches of eggs, supplied through the kind offices of Mr. Trank 
Biickland and Mr. Francis Francis,” and were obtained from the 
localities alluded to. Mr. Arthur t informs us that the first 
successful trout-hatching in Otago occurred in October 1868, 
from 800 ova obtained from the natural spawning-beds of S. fario 
in Tasmania ; these and a second lot the subsequent year formed 
the whole of their original stoek, some of which were first liberated 
in the streams in November 1869. 

As these New-Zealand fish are clearly descendants from our 
brook-trout QS, fario), it is evident that they might be expected 
to correspond in structural characters with their ancestral stock. 
But results show that they have not done so. Without entering 
minutely into Mr. Arthur’s interesting paper, which should be 
studied in the ‘Transactions’ of the Society in which it wms 
published, I will restrict myself to liis conclusions. Scotch trout, 
according to Stoddart, show a yearly incTease of about one third 
of a pound in weight ; while in Otago they grow so rapidly and are 
so fat that they have reached an average yearly increment of 
from 1 lb. to 2| lb. Already the various streams have stamped 
the trout with local peculiarities: in some they are phiinp 
almost to deformity ; their proportions axe not constant, neither 
are their colours ; while examples are said to have been seen up 
to 20 lb. in ’weight. What is of extreme interest, however, is, as 
already remarked, that these fat fast-growung fish have not the 
number of cseeal appendages of their ancestors, but with inereased 
necessities, due to a superabundant supply of food, they have 
'augmented,, m: number— -not varying '■hetw^een 88 'and 47, the 
extreme limits JDr. Griinther assigns to the but 

from 43 'to 54; while among the. entire six .British species he.' 
described (Loch-Leven trout not ioeluded) he limited these 
appendages to betw^een 33 and 50. Thus the brook-trout, 
transported to a climate wffiere food is abundant, has taken on 
structural changes affording a most conclusive proof that the 

* BucMand says he believes Mr. Francis Francis sent some tout-eggs 
obtained from Hungerforcl at the same time as his were forwarded. 

t Transactions of the Otago Institute, July 9tb, 1878, 
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number of csecal appendages is no more a criterion of species 
tbaii are the number of tlie vertebrse. Had tliese jSTew- Zealand 
examples been submitted to Br. G-tintlier prior to 1865, they 
would undoubtedly liaye formed at least another new species for 
the Britisli-Museuin Catalogue ; while liis views, as given in his 
late work, appear to have undergone but little, if any, niodifi- 
catioii^b 

Respecting the form of the preopercle, the size of the head, 
and the dentition, Avide differences exist in this fish, in accordance 
Avith age, sex, and other causes, and Avhich do not call for a 
detailed examination in this place. I aauII therefore pass on to 
variations in colour — first, internally, and, secondly, externally. 

The flesh of trout may be of a red or of a Avhite tint, due, it 
has been frequently sIioaaui, to the food which the fish consumes. 
And this difference in the food may be consequent either on 
necessity or choice. Thus, in one river, as at Alresford in 
Hampshire, crustaceans may be obtained in the loAver portion of 
the stream, not so in the upper ; in the former the cooked fish 
cuts pink, in the latter nearly AA^ite. It wniild also appear that, 
CA’-en if the necessary food for occasioning the pink appearance is 
present it does nob folloAV that the fish selects it, as there are 
rivers in Avhich some of the brook-trout are red Avliile the others 
are A\Rite, both forms being in good condition and equally excel- 
lent Avhen served at table. Reverting to the Balmo font inalis^ or 
American charr, Avhicli undergoes the same changes in this country 
as ^.j^nb does in HeAV Zealand, Avhat do we find ? The young, as 
I observed, have been turned out and acclimatized here, and with 
the folloAAung result as regards tliis question. Those Avhich have 
been liberated in the streams in Gardigansliire are, as food, 
observes {Sir P. Pryse, ^‘very good, the flesh liaAdiig a peculiar 
gamboge colour, and rich;” Avhile Mr. Prancis Prancis tells us, 
respecting others from Sir James Maitland’s, in Perthshire, that 
their condition left iiotMng to be desired : they Avere fat andiii'm ; 
the flesh Avas of a beautiful pearly Avhite C Field/ March 11th, 
1882). A suhsequent correspondent (Coracle, 'Pield,’ March 
18th, 1882) states that he has also seen it in tins fish perfectly 

*** It is difficult to admit that all nou-migcatorj trout not agreeing in their 
fin-formula, their number of Tertehrse, and cseoal appendages with the descrip- 
tions given in the British-Museum Catalogue* are to be termed hybrids. It 
seems more rational to surmise that Ifatiire’s limits of variation are more oxteu'- 
sive than those admitted hy Dr. C-iinther. 
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pink. It is clear, from the foregoing differences in colour in tlie 
fiesli of an nncpestioiiably single species of Balmo, that it may he 
pearly white, perfectly pink, or of a gamboge colour, but equally 
good for the table, the fish being in good condition in all the 
sereral forms. 

The external colours of these fish (omitting such as are due to 
age, condition of health, or the breeding-season) vary in a very 
wide manner, in accordance mth the localities they inhabit, the 
nature of the soil or bottom of the water, the rapidity or the 
reverse of the current, the extent and depth of the water, as 
well as the food, light, and temperature. Clear water in rapid 
rivers or lakes, especially when the bottom is pebbly, often con* 
tains somewdiat silvery fishes with black X-shaped marks. Many 
experiments have been made, showing how rapidly one of these 
fishes may change colour. Put a living Uach burn4roiit into a 
white bason, and it becomes ivithin half an hour of a light colour* 
Keep the fish living in a wlnte jar for some days, and it becomes 
absolntely white ; but put it into a dark-coloured or black vessel, 
and although on first being placed there the white-coloured fish 
shows most conspicuously on the black gro unci, in a c]iiarter of an 
hour it becomes as dark-coloured as the bottom of the jax*, and 
consequently difficult to be seen” (St. John, ‘ Natural History 
and Sports in Moray,’ p. 25). All practical anglers know how 
trout of very different colours may be captured from contiguous 
streams, or from ponds into ■which they have been introduced, 
from what they were when originally placed there. IJnqiies- 
tioiiably,” observes Stoddart (‘ Angler’vS Companion,’ 1847, p. 3), 

there exists no species of fish which, judging of it by the exter* 
nal marks, holds claim to so many varieties as the common fresh- 
water trout. In Scotland almost every lake, river, and streamlet 
posseBses a breed peculiar in outward appearance to itself.” 
,'Jurine,, resxiecting' the fishes of the Lake of GeneVa,' observes' 
that the common trout, salmon-trout, lake-trout, river4rout, the 
alpine tront,,^ are all referable ' to , differences of sex, age, 
season,'the natee of theYvater,-'^ light, '&c. (M,4m. de'la Soc. 
de:PhyB.. et d’Hist. Nat. de, Geneve).. ' 

: If some trout , esteem.food’' which causes ..their flesh to .be tingecl 
with red, while others in the same water appreciate a different 
sustenance, and consequently are not thus tinged, if the Giilaioo 
eats shells,. ocoasi.oniBg;thickeningof4he iniddl.e coat of its stomach, 
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wMIe siicli dietj as a rule, is rejected by tlie coiBmon variety of 
Salma fario, it appears to point out tliat tlie tastes of some differ 
from tliose of tlieir companions ; wliile it is a ■vvell-kiiown fact 
tbat certain forms of food promote fisb-growtb more rapidly tliaii 
otliers. Mr. Stoddart gives tlie result of an interesting experi- 
ment on trout : — Pisb were placed in tliree separate tanks, one 
of wliicli was supplied daily witli worms, another ivith live 
minnows, and the third with those small dark-coloured water^ilies 
which are to be found moving about on the surface under banks 
and sheltered places. The trout fed on worms grew slowly, and 
had a lean appearance ; those nourished on minnows (which, it 
was observed, they darted at with great voracity) became much 
larger ; while siicli as were fattened upon Hies only, attained in a 
short time prodigious dimensions, weighing twice as much as both 
the others together, although the quantity of food swallowed by 
them was in nowise so great.” 

If a trout, normally belonging to a small race, as S. eorm* 
iiemis, is transferred to a reservoir or lake where food is plen- 
tiful, it attains a size to which it never reaches in its ancestral 
stream, showing capacity for growth to be inherent, and called 
into action by luxuriant living. In Scotland the largest ex- 
amples are in lochs, so also in Wales and Ireland— although 
occasionally a large one may be found existing in a sluggish 
streaiHj especially if such passes over a rich soil. Should food 
he plentiful, a brook-trout may attain to many pounds weight 
in suitable localities — in fact, to as large a size as the great lake- 
trout, which I hold to be merely a form oiS.fano wliich indulges, 
in luxurious living or cannibal propensities. 

The first so-called species which I propose alluding to is Salma 
Griinther, 1865, or S, comuUemk as described by 
Borlase, Artedi, &c., and which for many reasons may be coii« 
sidered the yonng of S. ferox. I have been most liberally 
supplied with specimens from CardigansMrOj through the kind- 
ness of Sir Pryse Pryse j and among them is one form which was 
alluded to by Barringtonj in the ‘Transactions of the E-oyal 
Society ’ for 1774, as the “ Hog-backed Trout of Plinlmmion,^* 
which Dr. &unther, as I believe correctly, considered identical 
with his S. nigripmnis. My example is a peculiarly interesting 
one, as showing a link between S, nigripinnis Mii S. f erase 
taming partially to one form and partially to the other. The 
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following are the clifferenceB noted in the British-MiLseiim Cata- 
logue 

8ahm nigripinnis. Sahnoferox. 

D. 14, A. 12, P. ia, L. 1. 120-125, ' D. 13, A. 10-11, P. 16, L. 1. 126, 

0«c. 36-42 ; Vert. 67-59. ^ . Cjec. 44-49 j Vert. 58-69. 

Head small. Preopercle with an in- Head of moderate she. Pre- 
distinct lower limb. Snout not much opercle crescent-shaped, without 
produced in males. No mandibular any angle (or distinct lower limb), 
hook observed. Head of vomer with Snout much produced in males, 
a transverse hand of teeth, on body Mandibular hook when spawning, 
generally a single series. Female Head of vomer small, toothless j 
mature at 7 inches. Largest example body with a double or zigzag line 
observed, 16 inches. of teeth. Caudal truncated at 18 

inches, in larger examples rounded. 
Female mature at 14 inches. Largest 
example observed, 31 inches. 

These reputed two species have been found residing in nearly 
or quite the same localities^' in England, Scotland, Wales, and 
Ireland, The size of the specimens is important, as modifying 
the conformation of the opercular pieces, as W' ell as of the fins, 
the character of the sealing, the proportional diameter of the 
eye, and the existence, or the reyerse, of teeth on the head of 
the vomer, so frequently partially or entirely absent in the non- 
migratoi’y freshwater trout, more especially after attaining to a 
large size. The teeth being present on the head of the vomer in 
the smaller {S, nigripinnis)^ but absent from the same palace in the 
larger ones (S.ferox), is merely symptomatic of edentulation due 
to age. The same argument applies to the mandibular hook, it 
^ being well known that among the Salmonidse this jyroduction is 
absent in young males, as may be readily observed in the 
parr which possess milt ready for exudation and wdiich has been 
stated so long ago as by Willughhy, and proved by Shaw, to he 
capable of fertilizing the ova of the salmon. The number of pec- 
toral rays is of no conseqiiencej as 1 find, even in the British- 
Museum specimens, examples of S. mgripimiis^ S, ferox^ and 
S.fario possessing from 13" to 15-. 

The foregoing leaves the following as I)r* Giinther’s primary 
reasons for dividing these two so-called species 61 nigTipinnw . 
has E. 14, A* 12, head of the vomer toothed, and generally a 

^ Wallace (' Island Life,’ p. 322) observes that it is not found in Ireland, 
but acknowledges Pr. Giinther as his infomant ; while Irish examples exist in 
the British Museum, and that habitat is admitted in the ‘ Introduction to tbe 
Study of Fishes,’ as well as in the British-Miiseuin Catalogue. 
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single row along tlie body of that bone ; caudal fin witb pointed 
lobes. B.feroxi B. 13, A. 10-11 ; no teetli on tbe bead of tbe 
vomer, but a double row along the body of the bone ; caudal fin 
trimcated^^ 

The example of the hog-backed trout ” (which I exhibit) has 
D. 14, teeth on the head of the vomer, and a distinct lower limb 
to the preopercle, thus belonging to B, nigri^innis. Likewise 
A . 11, a double line of teeth along the body of the vomer, and the 
caudal fin truncated, wdiich is given as diagnostic of B.ferox. 

I have likewise six smaller examples of S. nigripinnis in which 
teeth are present on the head of the vomer and in a zigzag line 
along the body of that bone ; the caudal fin in the smallest has 
pointed lobes, which have become rounded in larger specimens ; 
the ca?cal appendages varied from 35 to 44. In some of these 
fish the posterior margin of the preopercle was rounded, and had 
no distinct lower limb. The maxilla was much feebler than seen 
in some other local races of brook-trout, which was remarkably 
the case on comparing it with a beautiful Yorkshire variety sent 
me by Mr. G. Brooks, Y.L.S. j but among these Yorkshire spe^ 
cimens I found great differences to exist. 

I now determined to go to Cornwall and ascertain whether the 
S, conmhiensis really differed from a young S» mgripin7iis ; and 
the first tiling I ascertained at Penzance was, that the little brook-^ 
form, if placed in large pieces of water, attained to several j)onnds 
in weight. I obtained a considerable number which externally 
only differed from nigripinnis in colour, the parr-marks of the 
young stage being continued throughout life in these small trout 
taken from the streams. The brook-trout from the Cottes wolds 
has as weak a maxilla as the B, nigripimis, although it is clearly 
a typically-coloured 

Balmo oreadensis, Giinther, 1865*— In tbe ^ Catalogue of the 
Mshes in the British Museum,’ vi. p. 91, it is observed that 

Sir J. Eicbardson mentions this trout in the Pauna Bor.-Araer^ 
Pish. p. 142, referring it to the ‘ Prith-trout hut this appears 
to have the maxillaries feebler and the scales smaller.” In 
examining this question, we undoubtedly find that in the third 
edition of Yarrell’s ' British Pishes, edited by Sir J. Eicbardson, 
allusion is made to the Loch-Stennes trout under tbe head of the 

^ “ The caudal fin (in Salmonoids) especially undergoes considerable changes 
with age, and dex^endently upon the sexual development. Y'oung specimens of 
all species have this fin more or less deeply excised.” (Gunther, Cat. vi. p. 6.) 
i XIKK. JOIJEK. — ZOODOUX,.TOX..XVli' ■ 30 " 
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grey trout, Salmo eriosc. At vol. ii. p. 2S6, it is stated, “ Mr. 
Low says it is found in the Loch of Btemies, Orkneys.” Liit 
this is not, I think, the form Dr. Gunther terms B, oreadensis ; 
for at p. 288 (Yarrell, 1. c.) it will he seen that another race of 
trout is recorded as existing at the Orkneys, and which is con- 
sidered B. ferox. The Bev. Mr. Low, ^ Banna Oreadensis,* 
mentions a trout of 36 lb. weight or more, which, along with the 
common trout, occurs both there and in Zetland.” Thus it 
clearly appears that three forms were considered to exist in the 
Orkneys — the grey trout, great lake-trout, and common trout. 
Mow Low expressly said that there are salmon in the sea, although 
he had only heard of four instances of such ; and three (if they 
were salmon) were killed and brought on shore by otters from 
the sea, and picked up subsequently by the country people ; 
while the fourth stuck in a mill-wheel, and was caught by the 
miller. In his time (prior to 1795) Low had been informed of a 
salmon-fishing that had formerly existed at the mouth of the 
Loch of Stennes, and of heritors who had such a fishing in their 
charters, the old people still showing a place where cruives were 
placed ; but sucb had long since been giren up. Yast quantities 
of salmon, he continues, were caught in the rivers of Caithness, 
which are right against and only separated from the Orkneys by 
the Pentland Brith, and from thence he supposed the stragglers 
came.. , 

It will thus he seen that probably B. oreadensis, Gunther, 
a non-migratory form of trout from Loch Stennes, is identical 
with the /4arge trout” mentioned by Low as existing in that 
locality, and which has been referred to B. ferox by Yarrell and 
Biebardson. Dr. Giinther most justly coznpares his examples to 
.8. nigri^innis, to which he observes ‘4tis very similar,” but dis- 
tinguished from it by a broader aud stronger maxillary, larger 
scales on the tail, and a greater number (50) of cmcal appen- 
dages,” The same author, and also Thompson, found 49 in the 
great lake-trout..'. 

Aborit two years since I obtained from Waterford two examples 
of trout exactly similar in shape <&c. to the types of B. oreadensis ^ 
■they are respectively 13 and 14 inches in length. ■ Some of ' the, 
spots on, the. head' are ocellated, -as' seen in freshwater , 'forms;; 

, whereas others' are X-shaped,' as 'is ".frequently perceived' 'i.ii.','such 
as are taken in the sea. The teething is complete, having a row 
across the head of the vomer, and a double 2 Jigzag line along the 
body of 'that bone.. 
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It now becomes necessary to consider the relationship existing 
between S, nigripmnis, S. orcademis, S. feros, and S, fario. 
Among our earlier British ichthyologists we find that Berken« 
hout (Sjm. 1795, j). 79. sp. 3) termed the ‘‘great lake-trout^* 
B. laei{,strisj supposing it to be identical with the continental 
Tariety ; but of late years differences have been asserted to exist 
between the British and foreign race. Jardine and Selby termed 
ours S.ferocc, as will be seen in the ‘ Encyclopsedia Britan.’ (edi- 
tion Tii., art. “Angling,” p. 142) and in the ‘ Edinburgh iJlew 
Philoso|)hical Journal’ (xviii. p. 55), the specific name haying 
been chosen to characterize its size andyoracious habits. I haye 
already alluded to Jurine’s opinion of the specific identity of all 
these forms in the Lake of Geneva ; and it would be but reason- 
able to expect that if the British S. fario under fayourable con- 
ditions could attain the size of B. ferooo^ the continental B. fario^ 
which is the same species, would, under like conditions, also 
arrive at being a great lake-trout. Collett (1875) in Norway, 
Eeddersin in Denmark, Moreau (1881) in Erance, can only see in 
the numerous races of freshwater trout varieties, and not species ; 
while the last author (vol. hi. p. 534) places among the syno- 
nyms of Trutta (or Balmo) fario, “ La Eorelle du Lac Leman, Jhrzb 
Lemamis f and at p. 536 observes, “La TniUeferoce, Tmitaferow^ 
Valenc., des eaux du Eoretz est une simple yariete de la Truite 
ulgaire, et nullement une espece particuliere.” 

Although these authors have, in my opinion, been perfectly 
correct in their views, still there existed this fact, that Dr. 
Giinther had given structural differences existing among the 
specimens in the British Museum, showing that B, ferox pos- 
sessed 56 to 57 vertebrm and 43 to 49 cmca, while >8. yhm had 
57 to 60 vertebrsB and 33 to 47 cseca. I have, however, now 
shown that examples of B, fario may have from 56 to 60yertehrm, 
and likewise from 33 to 54 emca, thus overlapping the entire 
amount of variations as described. a 

Wha have been brought forward to differentiate 

B,ferox from large examples of B. fario ? Sir William Jardine 
stated that “the dorsal fin contains 15 rays, and appears to be 
constant in that number and that “in form it is generally 
shorter proportionally and deeper than large specimens of B^ 
fario. Sir J. Eichardson distinguished between the great lake- 
trout and brook-trout by the size it attains. The tail “ in adults 
is perfectly square, or might even be described as slightly rounded 
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at its extremity ; in the youBg it is slightly forked, and a-ppears 
to fill up gradually as the fisli' advances in age.” The relative 
|)osition of the fins is different ; the number of rays in the dorsal 
varies from 2-4/11 or 13 to 15 ; and the scales along the lateral 
line are of a different form. Thompson observes that he found 
from 33 to 49 caeca in various examples of S^ferox from 12 to 17 
inches in length, 

I possess uiidouhted examples of the common brook-trout 
having from 13 to 15 dorsal rays ; while as to the caudal fin being 
■square in adults, so it is also in large examples of the brook -trout. 
Yarrell (ed. 3, i. p. 281) gives an illustration of a large Thames 
trout (a locality not frequented by S.ferox according to authors), 
in which the caudal fin is as rounded as in any examples of great 
lake-tront of similar size. It was a male, 28 inches long, having 
a hooked lower jaw, while it weighed 111b. The comparative 
length of the head and height of the body are almost identical 
with what obtains in an example of S.ferox^ 20 inches long, from 
Llanberris, and which is in the Eritish Museum. I examined a few 
‘years since a specimen (which is still preserved) of trout, weigh- 
ing upwards of 13 lb., taken from a large sheet of water at Alres- 
'ford in Hampshire, which is well stocked with coarse fish. This was 
one of about a dozen that some years previously had been trans- 
ferred from the contiguous stream, to which they could not subse- 
quently obtain access. It is believed that in such situations trout 
do not breed, but, if food is plenti&l, they attain to a large size. 
Without a history of whence this fish came, I maintain that no 
ichthyologist could be certain whether it is or is not a great 
lake-trout. 

The trout,” says Dr. J. Davy, “ when it feeds principally upon 
fish must be extremely active and strong) consequently, from its 
predatory mobile habits, acquires large teeth, large fleshy fins, 
thick skin, and great pectoral fins for turning. When it feeds 
on shell-fish, it gets the stomach of the charr and its colours as 
. m tlie G-illaroo trout.” 

A race of trout “found in Ireland has from time immemorial 
been known as the Gillaroo, distinguished by the thickness of the 
:v':'iniddle coat.of its stomach. '.The first mention of f his fish'is in.'a 
: paper, by, the. Hon. D. ' Barringto.n, read at ' the' .Eoyal)Society,' 
'December 23,'; 1773, .when he-, observed' “.there^ are no 'exterior 
marks by which 'the species on the' table can''be)distmguis'hed 
-■from the:-''' common trout” " 'The fishermen observed '..'that' the 
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largest Gillaroo is 12^ lb. ; tbe smallest 2 lb. There is a red 
Giilaroo and a wliite ; the last is the smallest and the better eat- 
ing. It is white with black spots on it ; the red Giilaroo is red 
with black spots on it.” 

Trout, as already remarked, are exceedingly liable to yariation, 
whether such is due to local or constitutional causes. Some of 
these abnormal productions would seem to be hereditary ; in 
others the same exciting cause continuing in action occasions the 
same results as in previous generations. Giraldus Oainbrensis, 
lib. hi. c. X., the traveller and Archdeacon of Brecon, who attended 
Baldwin, Archbishop of Canterbury, in a progress through Wales 
in 1188, tells us of trout existing in the lakes of Snowdon which 
possessed only one eye. The Bischau, near Mandorf in Germany, 
was re|)uted to contain blind trout (Br. Ern. Bruckmanni Epist. 
Itin. xxxvi. Wolfenb. 1784, p. 10). A deformed race of trout is 
asserted to exist in a small loch in Inverness-shire near Pitmain : 
among them there appears to be an arrest of development in the 
upper jaw, giving their heads a slight resemblance to those of 
bulldogs, due to the projection of the lower jaw (Encyc. Brit. 7th 
ed., art. Ang.). In Loch Islay is a race of tailless trout. At 
Malham Tarn, in Yorkshire, the trout are distinguished by a 
deficiency or malformation of the gill-covers. On Plinlimmon, 
and in adjacent parts of Wales, are “hunch-backed” trout, having 
deformed vertebral columns, as already alluded to. There are 
likewise races in which some local cause has set up local action, 
as of the stomach alone. This variety, due to the food it indulges 
in, has the muscular coat of its stomach thickened, which ab- 
normal structure has been reproduced in succeeding generations. 
Bor it must not be assumed, because in certain examples we are 
unable to find Limnma and other shells, that the fish has never 
consumed any; they may have been digested, or it may have 
varied its food, or the shells may have been temporarily unobtain- 
able. But prior to considering this modification as of a specific 
character, it may be worth while to ask whether such is solely 
restricted to the Giilaroo, which, in the British-Museum Cata- 
logue, vi. 1865, is termed Balmo Btomacliicus^ Giinther. 

Thompson Natural History of Ireland,’ iv. 1856) justly ob- 
serves that “ the coats of other species of Balmones than B,,fario' 
(of which onli^ the Giilaroo is set down as a variety) become 
miiscnlar from the same cause. I have seen B. feros^ from dif- 
ferent localities, with a muscular stomach; and these examples 



414 ' 


MB. 5?. DAT' OK BBITISH SALMOKES. 


were called Gillaroo trout' by persons wlio distinguisli tliese from 
tlie ordinary state of the fish, believing them to bo a distinct 
species.” Bir Humphry Davy remarked that if they are the 
common trout which have gained the habit of feeding on shell- 
fish, “they have altered in a succession of generations. The 
common trout of this lake have stomachs like other trout, which 
never, as far as my experience has gone, contain shell-fish ; hut 
of the Gillaroo trout I have caught with a fly some not longer than 
my finger, which have had as perfect a hard stomach as the larger 
ones, with the coats as thick in proportion and the same shells 
within ; so that this animal is at least now a distinct species, and 
is a sort of link between the trout and charr, which has a stomach 
of the same kind with the Grillaroo, hut not quite so thick, and 
which feeds at the bottom in the same way.” Sir J. Eichardsoii 
observes: — “ We may here note the existence of a strongly-marked 
and peculiar variety, called the Grillaroo trout of Gahvay. It is 
remarkable fox* feeding on shell-fish, in consequence of which (it 
is supposed) the coats of the stomach acquire a great degree of 
thickness, from which peculiarity it is sometimes called the 
gizzard trouts Sir H. Davy remarks that “ the charr of the lakes 
of Bouthern Austria feeding similarly (to the Gillaroo trout) have 
a like thick stomach.” 

I must confess heiiig unable to understand by what process of 
reasoning any ichthyologist who considers the common trout and 
the great lake-trout distinct species can admit that, if both 
Sahm fario and S.ferox have thickened avails to their stomach, 
the first is to be constituted a distinct species as S. sfomaoMms^ 
whereas in the latter it is merely to he deemed a variety. 

Bahm gillwemis, Giinther, 1865, or S. eshmrius, Knox Zoo- 
logist,’ 1855, xiii. p. 4662), is similaidy eolourecr to freshwater 
forms; while the young (in the National colleetj on) so exactly 
resembles the 8, comuUensis^ that it is impossible to doubt their 
".specific identity. , Knox’s .example had 60 verteb:i\B, similar 'to 
the iiuiiiher' present, in the British-Mnseiixn specimen. 

TIiO: last British form.w^hicli I propose briefly alliid„mg '.to is 
the' Loch-Leven trout, jSahzo levenensis^ that , appears, at least ^ 
from the specimens I have examined, to possess a considerably' 
sho,rter' head' than 'any of the vaiueties of the f reshwmter,', non- 
mi gratory brook-trout,; .while the'' number, of its' c£e'ca,''','haB''''':heen"'',' 
observed,,,, to, vary from '49 to 90... This appears' to' he',.,pr'ohahly' 

.'B' 'descendant from' some marine' .form' which, having" obtained 
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access from tlie sea, lias liad its retreat to tlie ocean cut off, and 
has consec^neiitlj now taken on a ‘ freshwater existence. Its 
nnmerons csecal appendages seem to show its affinities are more 
related to marine than freshwater forms ; while its grej colour 
and black spots are also what are seen in salt-w'ater residents. It 
may he that the theory I heard in Scotland is correct, and that 
the aiiadr onions Salmo alhtts * was the ancestor of this, a now 
freshwater non-niigratory trout. 

Before concluding this jiaper I must remark upon what ana- 
dromons species of Salmonidse I allude to when using the term 
Balmo albiis. It is the fish knowni as the White SaImo7i, Pen- 
nant (1776), Salmo alhtis, Artedi, 8. pMnok, Tnrton (1807), S. 
h^ach/^otna, Griinther (1866) ; hut hy the majority of recent 
authors placed as a synonym to 8. trutta. 

Pennant, in his * British Zoology ’ (ed. 1776), hi, p. 302, de- 
scribed a lohite salmon from the Esk in Cuinherland, where he 
ohseiwed that it was obtained from July until September, that- 
it neyer exceeded a foot in length, and that “ this is the fish 
called hy the Scots Fliinoci'' Bonnaterre, ' Eiicyclopedique Ich- 
thyologie ’ (1788), p. 161, referred to Pennant’s fish as 8aImo 
alhiis ; in Schneider’s edition of Bloch (1801), p. 409, and in 
Lacepede’s ‘Histoire ISTaturelle des Poissons,’ v. p. 219, this 
term was continued ; so likewise in Eleming, ^ British Animals ’ 
(1828), p. 180, where he also called it the Whitiing, Plirling. 
Common in the sea and rivers of Scotland and the north of 
England, ” and that it spawned in August and September. 
Jardine described it in the ^Edinburgh BFew Philosophical 
Journal,’ xviii. p. 40 ; and likewise gives an excellent figure of 
it (No. III.) in his Plates of Salmonidse, appending the name 
Balmo eilbuSy Eleming, but which he considered a synonym of 
8. trutta, of w^hich likewise he gives a recognizable illustration. 

It w^as about this time that 8. alhm began to be suppressed 
under the belief that it wus the young or a variety of the salmon- 
or ' sea-trout. Jeiiyns placed it as Bahno trutta in his ‘ Manual 
of British Vertebrate Animals’ (1835),, p., 424,' ohserving; that 
neither , he nor , Tarrell could see' any appreciable .difference 
between them. .Parnell, ‘Wernerian Memoirs,’ ,vii. .',(1838), 
p. 295,' White, in his ‘ List ■ of ' the' / Specimens' of,' British" 
Animals in the, CoUection of the British .'Museum ’ (1851), p.,,75, 

* I leave to a future date the consideratiou of whether B. aihus is or is not 
a synonym of A. and also further remarks on A, 
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and TKompsoii, ^ Natural History of Ireland’ (1856) j iv. p. I 5 I 3 
adopted tlie same view ; wMle it is worthy of note that examples 
of the species here referred to are still in the iNTational inusenni 
received from the collections of Tarrell and Parnell. 

Lastly, Hr. Griinther, in the ‘ Catalogue of Pishes in the British 
Museum’ (1866), vi. p. 23, with a more extended collection, re- 
verted to the opinion of Pennant, and remarked how the species 
differed from S. truita, five out of seven of his types being from 
Tarreli’s and ParnelPs collections. But, probably due to some 
oversight, he placed all the synonyms of S. albus under the head 
of S, trutta, even when the authors had referred to both. It 
thus came to pass that this northern species, or S, albm, has 
since 1866 been known as 8. hrachypoma, Gunther, which is the 
more remarkable, as, prior to the publication of the volume 
referred to, the author was able to record in the Addenda, p. 357, 
that he had received examples from the Beauly, and that they 
are named there ‘ Phinok.’ ” 

Pinally, I may observe that now we possess absolute proof of 
what previously has been supposed by most practical anglers 
and ichthyologists— a change of habitat may eventuate in a 
structural change in trout so marked, that either the New- 
Zealand forms, all descended from our brook-trout, must be 
allowed specific rank, or the six various species of non-mi gra- 
tory freshwater forms admitted into the British-Museum Cata- 
logue must he relegated to Salmofario. We find the number of 
vertebras in all six may undoubtedly exist in one form ; while 
the csecal appendages may be augmented in number to an extent 
unknown in this country. That the size of the great lake-trout 
may be attained by the brook-trout indulging in luxurious food 
and resident in a suitable habitat is also evident ; while the 
largest races may become dwarfed by insufficient or inappropriato 
food and unsuitable localities. 

This question of whether our non-migratory freshwater timit 
(excluding the Loch-Leven) are local races or distinct ' species is 
not merely a curious one or of , passing'- interest, but has, I 
believe, a practical bearing upon pisciculture. ' , If all these races 
are -distinct species and they were interbred, hybrids would result 
and hybrids have a tendency towards sterility: hut we are told 
they are, as" prolific , as .the ;,parent stock. ' ' This last .fact,- goes- 
tow’-ards corroborating my contention, which is, that we are not 
dealing- with species' and obtaining . hybrids, but, we are',' crossing 
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Tarieties or local races, and mongrels are tlie result. Conse- 
quently sterility need not be anticipated ; but, on tlie contrary^ 
improvement is more likely to ensue (sbould there be no defi- 
ciency in food) than when the stock is bred in and in. 

It also tends to show that where small, but not malformed, 
breeds of trout exist, riparian proprietors had far better investi- 
gate the condition of the food-supply and nature of the waters 
in their streams than rely upon the introduction of larger races. 
They may he assured that the G-iLlaroo, when it cannot obtain 
shellfish, will in time lose its thickened stomach ; and descendants 
of the various malformed varieties which I have alluded to will 
revert to common brook-trout — ^that, in short, sooner or later 
new stock will become indistinguishable from the original local 
breed in colour, form, and size. 


On a Marine Caddis-fiy {Fhilanisns, ^d^&QT^^Anomalostoma^ 
Erauer) from ISTew Zealand. By E. M^Lachlak, F.E.8,, 
F.L.S., Hon. Memh. 3Sf.-Z. Institute. 

[Bead June 15, 1882.] 

Ik April of this year I received a letter from Prof. F. W. Hutton 
of Canterbury College, Christchurch, New Zealand, in which was 
the startling announcement that the larva of a Caddis-fly lives 
habitually in rock-pools, between high and low water-marhs^ in 
Lyttieton Harbour in that colony, and forms its case of coral- 
line seaweed. He had often attempted to rear the perfect 
insect, hut only once succeeded, and then when he was away 
from home; so that only the dead remains were obtainable*. 
Prof. Hutton gave me the welcome intelligence that these re- 
mains, with larva and case, were on their way to this country in 
charge of a friend who was coming home. This gentleman (Mr. 
C. C. Bowen, Crovernor of the Canterbury Province) recently 
arrived, and the materials are now in my hands. 

We are so accustomed to associate Caddis-worms with fresh 
water, that the arrival of these materials was awaited by me with 
not unnatural impatience. We are already acquainted with a 
terrestrial species {Fnoicgla); but no truly marine form had 
A short notice to this effect was published by me in the * Entomologist’s 
Monthly Magazine/ vol. xviii p. 278 (May 1882). 

' lUKK. .TOUEN. — ZOOLOOX, VOL. XVJ. 
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■been recorded. It: is, I "belieTe, known fhat at least one species 
can exist in the brackish water o£ the shores o£ the Baltic, at aiiy 
rate in the vicinity o£ the mouths of large rivers. Others cer- 
tainly manage to exist in marshes that are liable to the occa- 
sional influx of salt water during high tides, and in pools near 
the sea-shore into which sea-water sometimes enters in large 
quantities during storms. These instances, however, scarcely 
affect the matter now under consideration. So far as I can 
ascertain, these New-Zealand larvae are quite outside the influ- 
ence of river-water ; and the materials of which the case is chiefly 
composed appear to prove this. 

The specimens before me are not in good condition on the 
whole. They consist of : — 

(i.) A straight tubular cylindrical case (fig. 1, A), 10 milliin. 


long by nearly 3 miliim. 
in diameter, which is 
nearly equal throughout. 
To the inner silken tube 
are attached fragments 
of some white coralline 
seaweed (with a few 
quartz [?] fragments &c.), 
arranged in no special 
order. In one or two 
instances the fragments 
are larger, showing the 
jointed nature of the 
alga ; but mostly they 
consist of single joints. 
The case is empty; but 
I think it was a pu23a- 
case, one end showing 



Fig. 1. 



0. Terminal claw of larva. 


signs of having been closed in a manner that is usual when the 


inmate is in the pupal condition. 


(ii.) A larva (probably young), mounted as a transparent object 
on a microscopic slide,crushed and a good deal damaged. This larva 
(fig. 1, B) is 6 miliim. long. The head is rounded oval in form, 
blackish above, but with three pale spots, one posteriorly, the two 
others (smaller) on each side of the disk ; there are also pale dots 
round the small eye-spots ; the anterior margin and lahrum are 
provided with long hairs.., .Viewed from,. beneath, the .mouth-parts 
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are not discernible. Tbe pronotum is narrow and transyersej 
blit with tbe anterior angles 
mucli produced; tbe colour 
is testaceous, mottled witli 
paler ; fringed i^dtb long 
bairs. Mesonotum similar 
in form, but somewhat 
broader, and tbe angles less 
produced ; almost entirely 
pale yellowisb, slightly mot- 
tled With testaceous; less 
cbitinous than either the 
head or pronotum. Meta- 
notum the broadest segment 
of the thorax, scarcely chiti- 
nous; the sides apparently 
with a hair-bearing tubercle. 

Legs wholly bright yellow-; P^P^> above. B. Same, beneath^ 

the anterior pair short, the two other pairs longer (not extra- 
ordinarily long) and nearly equal. All the legs are simple 
(without teeth or spines), and present nothing 
unusual in form ; the claw wery long and curved. 

Abdominal segments having the sides nearly 
parallel, apparently bright yellow in life ; ter- 
minal segment dilated, its posterior margin 
angular and notched in the middle^ Anal claw 
(fig. 1, 0) very short, piceous, much curved, and 
seated on a strong protuberance ; on either 
side of the posterior margin of the anal segment 
is a tiift of very long black hairs. I can dis- 






A. Mesonotum, 

B. Mefcanotum. 
Of pupa. 


cover no trace of stigmata in the larva in its 
present condition ; and the respiratory filaments are rather uncer- 
tain ; but there are distinct traces of bundles composed of three 
or four shovt filaments on either side of the ventral surface of the 
first and second abdominal segments ; on the other segments I 
cannot define traces of filaments. 

(iii.) On the same slide are disconnected fragments (figs. 2, 3, 
and 4. Kg. 2. A, B, head above and beneath : fig. 3. A, B, meso“ 
notum and metanotum : fig. 4. A, maxillary and labial palpi; B, 
portions of tarsus; C, mandibles) of what Prof. Hutton assumed to 
be the perfect insect. Here he was a little mistaken. The frag- 
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Pig. 4. 



meiits are tiaose of a male pupa wMcli liad died before transforma- 
tions probably from being without any thing in tlie jar of water up 
wHcb. it could crawl into the open air for metamorpliosis. All tbo 
fragments show the transparent 
pupa integument enyeloping the 
perfect insect, wbicb was fully 
formed and ready to emerge. 

Ordinarily it would be almost 
impossible to identify a species 
from such fragments. The man- 
dibles are yery long and strong^ 
sicMe-sbaped, but considerably 
dilated at the basal articulation 
(they are more formidable struc- 
tures than are often seen in Tri- A. Maxillary and labial palpi. B. Por- 
chopterous pup*) . But ueither 

these, the antennae, nor the unexpanded wings would have giyen 
any clue had the maxillary palpi not rendered identification both 
possible and certain. These organs prove that the New-Zealand 
marine Caddis-fiy is no other than FMlanisus plelejus^ Walker 
(^Anomalostoma alloneura, Brauer), a species in which the maxil- 
lary palpi of the male present a remarkable and unique conforma- 
tion of the second joint, which is very long, curved, having the 

imertion of the thiri joint placed considerally before its apess, (In 
the female the second joint is also long ; but the third joint is in- 
serted, as is usual, at its apex.) 

So far this is a very satisfactory conclusion to arrive at. But 
^Ulmiisus plebejm is already known from several localities in 
JSTew^Zealand ; and one would like to know if it is always found 
on the sea-shore. The other locality-records give us no informa- 
tion on this point. 

The insect was first noticed (I can scarcely say “ described ^ by 
Walker in 1852, in Part 1. of the ^ Catalogue of the Specimens of 
IN’europterous Insects in the GoHection of the British Museum,’ 
p. 115, as a new genus and species which he termed J^Ulanism 
indicated as from ‘‘New Zealand, Br. Sinclair.” 
Walker made no mention of the extraordinary formation of the 
■' palpi j Hs'diagnosisis very vague; 'and he placed the, inseckin''.; 
" .the . family' .Hydropsychidm..'' ’ In "the Neuropterous portion ' o£::the 
‘ Eeise der Novara,’ published in 1866, Br. Brauer gave a very 
detailed and full description, with excelleut figures, of the 
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same insect -under tlie name Anomalostoma alloneiwa (pp. 15--20, 
pL i. figs, 6 A, 6 b), worked out with that care for which he is so 
well known, the examples having been taken at Auckland by 
Erauenfeld. 

Erauer evidently had suspicions that Anomalostoma might be 
identical with Fhilamsus^ as is indicated at p. 16, and entered a 
protest against the adoption of Walker’s name incase the insects 
should prove the same. It is not my intention here to enter 
into a discussion on the application of the rule of priority ; suffice 
It to say that I agree with Erauer on principle, but sometimes 
doubt the practicability of his suggestions. He placed the insect 
in the family Ehyacophilidse, in which he was followed by me in 
the Journ, Linn. Soc., ZooL vol. x. p. 214. 

How that we know the habits of the insect, it is clear that it 
cannot remain either amongst the Hydropsychidas or the Rhya. 
cophilidsc. In both these families the larvsc construct perma- 
nently cases, not movable tubes. The anomalous structure 
of the palpi, and also the neuration, would suggest the Seri- 
costomatidsB as a position ; but in this family the maxillary palpi 
of the male are not only differently formed to those of the female, 
but have also fewer joints. In FMlanisus the joints are five in 
both sexes ; therefore I see no alternative other than to consider 
it an anomalous form of the family Leptoceridas, to which the 
structure of the larva is not opposed. Perhaps the point on 
which it is most divergent from any other described species of 
this family is the structure of the apex of the abdomen in the 
female, which is produced into a very long, straight, pointed, horny 
ovipositor (fig. 5) (as in many Hydro- 
psychidsB andEhyacophilidsc,butmore 
pronounced) ; in what way this struc- 
ture may perhaps be in correlation 
with the presumably constant marine 
habitat remains to be seen. 

The importance of Prof, Hutton’s 
discovery rendered it desirable that a Ovipositor of female. 

detailed account should be given so far as the materials would 
permit. How that the connexion of this marine larva with 
lanisus is proved, I hope he, or some other entomologist in Hew 
Zealand, may be able to give us fuller details ; examples of the 
larv 80 and pupae preserved in alcohol are also desirable. 


Fig. 6. 
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Postscript. 

In tlie same package with the materials for the marine Caddis- 
fly Prof. Hutton forwarded specimens illustrating the economy 
of two other species of ISTew-iXealaiid Trichopteraj from the "Woka 
Pass, Canterbury. 

(i.) SelicopsyGhe, — ITumerous cases regularly formed, con- 
structed of fine sand, 3J-4 millim. in diameter by 1|“2| inillini. 
high, with nearly three complete whorls. Some are empty ; 
others contain larvm and pupse. Accompanying them were tw’o 
female pupm emerged from the cases, and ready for the final 
metamorphosis. So far as can be judged, the perfect insect should 
he congeneric with the species that have been reared in Europe 
and in I^orth and South America. I refrain from bestowing 
names upon cases only 

(ii.) Fixed cases, probably constructed by the larvfo of some 
unknown genus and species of Ehyacophilidse, which should be of 
about the size of some of the smaller European species of Bhyaco- 
phila. The pupa is enveloped in a special cocoon, as is usual in the 
family, and does not agree mth the genus Bhjaco'pMa either in 
spurs or palpi. FMlanisus having been removed from the family, 
the latter is now without any described representative in Hew 
Zealand. Of two cases, one is wholly composed of stony (? gra- 
nitic) fragments ; the other partially of similar fragments, par- 
tially of shells (of two or three species), and partially of the cases 
of the MeUcopsyche referred to above. 


Contributions to the Ornithology of Hew Q-uinea, 

By E. Bowdler Sharpe, F.L.S.— Part Till 

[Bead May i 1882.] 

The present paper contains notes on collections mad© by M 
A. Goldie in districts at the back of the Askolab© range, in 
South-eastern Hew Guinea, and by Mr. Charles Hunstein on 
Hormanby Island, on tbe south shore of the mainland of the 
China Straits, and on the banks of a river at the end of Milne 
Bay. 

In a communication wliieh I recently made to this Society 
pv81?), I gave diagnosee of certain undescribed species 
of birds which had been forwarded to my friends Messrs. Osbert 

^ Heiicopsyc%e-(id.sm from Hew Zealajad kave long been in the British Museum, 
*ni hare, sereral times been alluded; to by me in various published', notes.' ■ 
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Salvili and E. EuCane G-odman, by their correspondent Mr. 
Groldie ; and I have again to thank them, as likewise Mr. Edward 
Gerrard, Jun., into whose hands the collections subsequently 
passed, for the favour of permitting me to make a complete list 
of their contents before their dispersal. 

Two collections have been received from Mr. Goldie, the first 
being a very large one, full of interesting birds, though the 
number of novelties was comparatively small. The second w'as 
less in extent; hut nevertheless contained a few species which 
were not in the former consignment. The point of most parti- 
cular interest appears to me to he the discovery, in South-eastern 
New Guinea, of several birds hitherto supposed to be peculiar to 
the Arfak mountains, in the north-west part of the island, and 
the disappearance, in the Astrolabe range, of much of the Austra- 
lian and Aru-Islands element, to which one has got accustomed 
in the collections made on the coast of South-eastern New Guinea. 
The nearest approach to the character of the present collections 
is afforded by the one obtained by Signor d’ Albertis up the Ely 
Eiver ; and it would appear that the same type of bird-life 
extends down tbe entire mountain-range which traverses the 
length of New Guinea. 

I have also thought it well to include in the present paper 
some notes on a collection of birds forwarded to the British 
Museum by Mr. Charles Hunstein, the discoverer of the wonder- 
ful Olytooeyos reco described by me in 1880. I had prepared a 
short report on Mr. Hunstein’s collection, but was unable to 
finish it, owing to domestic affliction ; and the collection was un- 
fortunately dispersed before I was able to communicate to the 
Society a connected account of its contents. I have, however, 
carefully preserved the notes that I copied from Mr. Hunstein’s 
MSS. ; and, as several new localities are recorded, it seems worth 
while to publish them in the interests of geographical zoology. 

Lastly, I cannot conclude this brief introduction without re- 
ferring to the splendid work on the ornithology of Papuaaia, which 
has been produced by Count Salvadoriin 1881^. The great diffi- 
culty in determining species of New- Guinea birds has been ren- 
dered comparatively easy by the publication of Count Salvadori’s 
volumes, which are remarkable for the erudition and care which has 
accompanied their production. I have followed his classification 

^ Piiblislied separately in two volumes, and also printed in Mem. E. Acead. 
Sci.' Torino, ser. 2, tom. 'xxxiii., xxxiv. 
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tKrouglioiit, and Iiaye adopted his nomenclature in nearly every 
instance. 

Fisaettts MOBPHNOinES {Gould) ; Sharpe, Cat. B. i. p. 254. 
No. 198. Clioqeri district. “ Worrowa.” [A, G.'] New to the 
avifauna of New Guinea. The two birds sent are in fine plu- 
mage, with very dark streaks on the breast, and are apparently 
fully adtilt. 

Hallietus LEtrcooAsrEE (G« 2 .), — Cuncuma leucogaster, 
Sahad, Omitologla della Bapimsia e delle Molucche^ i, p. 7. Sent 
by Mr. Charles Hunstein, who shot one on the mainland in China 
Straits. Iris dark yellowish brown j bill black ; cere, eyelids, 
and feet orange.” 

Hekigopeekis lokoicatoa {Garn.) \ Salvad, t. e. i. p, 22. 
No. 96. Choqeri district. Duua,” Legs light stone-colour. 
[A. G.] Procured also by Mr. Hunstein in Milne Bay. 

MACHJiiEOEHAMPHirs {Wiesterm,) ; Salmd, t. c. i. p. 25. 

No. 168. Morocco district. Gigitokka.” [A. G.] 

Baza Eeikwabetii (Mull. ^ Scht .) ; Salmd. t. c. i. p. 26. 
No. 171. Morocco district. “ Boraggi.” The difference between 
some of the specimens now sent and Baza suhcrktata of Queens- 
land consists principally in the larger size of the latter. In 
plumage one specimen of B. Beinwardtii seems to be identical 
with a Queensland skin. Milne Bay 

Paloo severus (Horsf.) ; Sharpe, Cat. B. Brit. Mm. i. p, 397. 
— Hypotriorchis severus, t. c. i. p. 33. No. 201. Goldie’s 

second collection. This is the first occurrence of the species in 
New Guinea; and I am glad to be able to record the fact, 
because I erroneously entered it some years ago as an inhabitant 
of New Guinea, not considering the fact that Salawati was an 
island of itself, and not an integral part of the great Papuan 
island. ' 

Haeptopsis 'KOTiE ammMy Salmd. y zd, t. c . i. p. 40/ No.' 176. 
Choqeri district. “ Duna.” [J[. G.] Mr. Goldie has sent two eggs 
said to be of this species, which are pure white. They came in the 
second collection, which had no list accompanying it ; but the 
numbers on the eggs correspond with those attached to the birds. 
At the same time, the eggs look to me like those of a Hornbill, 
and not of a hM of prey. One specimen was sent by Mr. Hun- 
stein, shot in a small island off East Cape.” 
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Astue pobtocepiiabus {Omi/) ; Salvad, t. c. i. p. 45. jSTo, 200. 
Clioqeri range. “ Yaliato.” [A, G^.J A beautiful adult speci- 
men Id full plumage. 

Astue ETOEQUES, SalmcL — TJrospizias etorqiies, t. c. i, p. 49. 

'No, 199. Clioqeri district. “ Keki-Kekid’ [A. G.] 

Astue leucosomus, Sharpe . — Leucospizias ieucosomus, Salmd . 
t, c. i. p. 42. Shot on Heath Island by Mr. Hunstein. 

Ninox theomacha {Bp,) ; Salvad, t. c, i. p. 79. No. 169. 
''‘Meoori.” Morocco district. [A. (x.] 

Nrxox ASSiMiLis, Salvad, ^ jy Albert . ; Salvad, Orn. Fapms^ i. 
p. 81. No. 110. Choqeri district. ‘‘ Mamakaka.” Eyes bright 
yellow ; feet chrome-yellow. [A, G^*] Though agreeing with 
the description given by Count Salvador!, the measurements are 
not the same, equalling, in fact, the dimensions of iV. nijistripata^ 
the^wing^being 11 inches in length. 

Steix aeeaki (ScM,) ; Salvad, t. c. i.p. 91. No. 197. Choqeri 
range. “ Mamakaka.^’ [A. G,'] This form of Owl is not 
new to New Gruinea, having been discovered in the Arfak 
Mountains by Dr. Meyer ; and a specimen from Atam is in the 
Leiden Museum. As with the Arfak specimens, Mr. Groldie’s 
bird is rather smaller than Australian ones, measuring only 
10*9 inches in the wing. In bis second collection was a remai^k- 
ably dark-coloured individual, which I can hardly consider iden- 
tical with the Australian bird. 

Steix DEiiiOATULA, Gould ; Salvad, f, c, i. p. 92. Shot by Mr. 
Hunstein at East Cape. 

Nasitebna ‘2mJijhKyBamsay ; Salvad. t, c. i. p. 128. No. '46. 

Ciguri.” Choqeri district. [A. The differences be- 

tween this little Parrot and JST. pusio^ Sclater, from the Solomon 
Islands, seem to me to he very slightly pronounced ; but I do not 
like to judge decisively concerning the species, as our type of 
N.pusio was originally preserved in spirit, and tbe colours have 
doubtless somewhat faded. 

Apeosmictus CHUOEOPTEBUS, ; Sahad. t. c, i. p. 186. 

No. 87. Tab uri district. Kiula.” Eyes yellow ; legs dark grey. 
[A.,G.].' 

.touen.— zoology, toe. xti. 
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CiCLOPSITTACirS COOCINEIPEONS, p. 318. No, 50. 

Morocco district, “ Cigiiri.’’ [A. (?.] 

Ctclopsittactjs shatisstmxis, Sclat&r; Saliwl t. e. i. p. 165. 
Fo, 45. Choqeri district. “ Ciguri.” [A. (?.] 

Loeicflhs atjrantiierons, Solilejel ; Bahad. t. e. i, p. I7l. 
A single specimen procured bj Mr. Hunstein in Milne Bay 
appears to belong to tliis species. I have, however, no Arfak 
specimens with which to compare it, though I have little doubt 
as to the correctness of the identification. 

Geoepeoviijs abijensis (Grm/) ; Bahai, t. c. i. p. 175. No. 40. 
Morocco district. ‘‘Kiroki.” [A. G.] Procured also at East 
Cape by Mr. Hunstein. 

Dasyptilxts Pesqueti (Less.) ; Salmi, t. o. i. p. 216. No. 51. 
Morocco district. “IJgiava.’’ Legs very dark slate-colour j 
eyes dark brown. Very rare bird, foiincl on high ranges in 
couples. The call somewhat resembles that of the Black Cock- 
atoo. [A. G.] 

loBiirs HXPiBNOCHEOTJS, Gray; Sahai. f. c. i. p. 221. Mr. 
Hunstein sent a considerable series of this Lory, some of wdiicb, 
he states, were shot on an island south of the Woodlark Islands, 
some on East Cape, and some on the mainland in China Straits. 
He says that this bird resorts mostly to cocoanut-palms. ‘‘ Iris 
yellowish brown ; beak rosy red ; cere snowy W'hite ; feet dark 
brown.*’ 

LOEItrs EBTTHEOTHOBAX, Sahai.; ii. t. €, h p. 230. No. 88. 
Taburi district. ‘iTori.” [A. G.] 

■ Eos.rnscATAj^/y/;^,; Salvai. t. c. L p. 263. No. 89. Morocco 
district. “ Arrero/^ Eyes pink ; legs dark. [J,. G.] 

. TBiOEOonosstJS MASSiNA,.'J5yx.;' Salmi, t. o. i. p. 288. No. 53. 
; Morocco : district, ■ Efon.’l [^1. ■ G.] ■ 'Shot, at, East, Cape by 
,' Mr. Hunstein. .,*Mris yellow.**' . ,, 

TBiOHOOEOssTrs, Goidiii, Sharpe, antea, ' p. 317, "No. 52.', Mo- 
''rocco district. ■ ‘‘I-I-bawa.**' ■ 

Adult male. General colour above green, the hind neck mottled 
with yellow edges to the feathers, extending a little on the 
mantle ; wing-coverts like the hack ; primary-coverts and quills 
dusky hlacfcish, externally brighter green ; the secondaries like the 
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back ; tail-feathers greenish brown, edged with bright green like 
the back, the tips fringed with yellow ; forehead and sinciput 
scarlet, tending towards a point in the middle of the crown ; from 
behind the eye a broad purplish-blue band extends round the 
occiput to behind the opposite eye ; the nape-feathers brown^ 
washed with lilac and faintly streaked wdtli dull scarlet ; lores, 
sides of face, and ear-coverts lilac-red, with a bluish shade along 
the upper margin of the latter ; below the eye the feathers rather 
lighter in colour and having indistinct tiny streaks of dull blue ; 
under surface of body yellowdsh green, streaked wdth dark green 
down the centre of the feathers, more narrowdy on the nnder 
tail- coverts ^ iinder wing-eoveris like the breast and streaked 
with dark green in the same manner j quills dusky below, all 
but the outer primaries oily yellow^ for t’wo thirds of the inner 
web, forming a conspicuous diagonal patch across the wing wiieii 
uplifted. Total length 6*5 inches, culmen 0*6, wing 4*2, tail 3*1, 
tarsus 0*5. 

The type first described wras either a female or a young male, 
as ill the second collection Mr. Groldie has sent two fully adult 
birds, evidently males in full plumage. I have therefore given 
a more complete description above, 

CoBiPHiLirs WiLiiELMiJs^iE (3Iei/er) ; Balvad. t. c. i. p. 302. 
jNiO. 42. Morocco district. “ CigurL’^ 

In the first collection tw^o specimens w^ere sent, wliich looked 
so different from Gould’s plate of C. Wilhelmmmy that I was at 
first disposed to consider them as belonging to a distinct species. 
In the second collection there w^as an adult male, which leaves no 
doubt of the species ; so that this pretty little Parrakeet extends 
from the Arfak Mountains down to the Astrolabe range. 

Both the specimens first sent by Mr. Goldie appear to be 
immature males. One has the occipital streaks p urplish blue and 
very indistinct, has no trace of red on the lower back, and the 
streaks on the breast emerald-green. In the second the strim on 
the breast are pale yellow, and there is a slight appearance of 
scarlet on the back ; but there is no indication of any streaks on 
the occiput at all. 

CoBiPHiiiiis SUBPLACEHS, Bclater ; t. c. i p. 310. No. 41. 

Tabari district. Keci.” [A, G.] 

Chabkosthopsis pueghelba .■■(Gmj/) j ' Salmd . i. ,p./ 317. 
No. 49, Morocco district '' '■''■Oilama.”. .[A.: G.] ; 
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Chaemosyna Josephim (FinseJi); Salmd. t. e. i. p, 325, 
No. 2. Morocco district. Divu.” \_A. Cr.] 

Two skins of native preparation in Mr. Goldie’s collection. 
Tke species was previously known only from Arfak, Tlie 
feathers from the tail have been frequently obtained along the 
coast. The natives said that the bird was only to be. obtained at 
a considerable distance from Morocco inland on the monntains.” 
[A. G.] 

Cacomaktis assimilis {Gray) ; Salvad. L e. i. p. 337. No. 115. 
Ohoqeri district, “ Quoitatirito.” [A. G.] 

Cacomaivtis CASTAMiVEiSTTEis, GoiiU ; Sahad. f, e, i. p. 334. 
No. 118. Morocco district. “ Quoitatirito.” [A. G.] 

Lampeococcyx Meyeeii (Salvad.) j Salvad. t. c. i. p. 346. No. 
116. “ Barrumgbatte.” Morocco district. [A. G.] Only known 
before from the Arfak Mountains. 

EnBYiirAMis ETJEiYEETEE (Les$.) } Sahad. t. e. i. p. 368. No. 
119. Morocco district. Gididda.” [A. G.] 

New to South-eastern New Guinea. Only a male is sent, hut 
the dimensions refer it to the present species. 

Sgytheops F0Vj3-H0iLAOTiiE, Lath.*, Sahad. t. c. i. p. 372, 
Shot by Mr. Hunstein on Dinner Island. ‘‘ Iris yellow-brown ; 
feet grey ; base of bill and ring round eyes red.” 

PoBOPHILUS OTOBICAKS, j 1 c. i. p. 390. 

Shot at East Cape by Mr. Hnnstein. “Iris brown; feet 
black.” 

Ehytiboceeos PBICAXTJS (Fenn.) ; Sahad. t. a. i. pi 892. No. 
97.^ Ghoqeri district. “Dre.” [A. G:] '■ 

Mr. Hnnstein procured this species on the^^inountain-ranges 
of East Cape. “ Iris yellowish red ; eyelids rosy red ; skin from 
the base of the bill and under the throat bluish white,” 

Mebops owmvBy Zath. ; Sa^^^ p, 401. East Cape 

Alcebo Less. ; Salvad. A c. i. p. 408. East Cape^ 

and on the mainland in China Straits 

Alcyone LessoOTj Cass . ; Salvad. t. c.i p.410. No. 69. Taburi 
district, “ Domoya.” [A. G.] Procured also in Milne Bay by 
Mr...Hunstein. 
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Ceyx soeitaeiAj Temm, ; Salvad, t. c. i. p. 420. Wo. 70. Taburi 
district. “ Kikkebedi.” [A. (x.] Milne Bay (Sunstem). 

Tanysipteba miceoehyncha, Sharjpe . — T. galatea, pt., Balmd. 
t. c. i. p. 438. Wo. 66. Morocco district. “ Bogeri,” [A. <x.] 
East Cape {Stmstein). 

Tanysipteea Saltaboeiana, Mamsay ; Balvad. t. c. i. p. 453. 
Wo. 67. Morocco district. “^Mimiori.” [M. <t.] 

Tanysipteea Banae, Blimye^ Ann. ^ Mag. Hat. Mist. (5) 
vi. p. 231 (1880). — T. nympba, juv., Bafnsay, iBroc. Linn. Bog. 
N. S. W. iv. p. 467 (1879). Wo. 61 . Taburi district. “ Mimiori.” 
Eyes dark ; legs orange. [A. G.^ 

Mr, Charles Hunstein, who discovered this species, sent a large 
series procured on the ranges in Milne Bay and China Straits. 
“ Iris red-brown ; feet red.” 

Halcyon Macleayii, Jard. ^ Belly. — Cyanalcyon Macleayii, 
Balvad. t. c. i. p. 465. Wo. 7l. Taburi district. Kiokereri.” [A. (?.] 
Halcyon saueophaga, Gould. — Sauropatis saurophaga, Balvad. 
t. c. i. p. 468. Heath Island. Iris dark brown ; feet grey. {Mnn- 
stein.) 

Halcyon sancths. — Sauropatis sancta (Yig. ^ Morsf.) ; Balvad. 
t.G. i. p. 476. East Cape and on the mainland in China Straits 
(Mimstem). 

SxMA TOEOTOEO, Less. ; Balvad. t. c. i. p. 482. Wo. 63. Taburi 
district. “'Kororro.” [A. (x.] , Milne Bay. Iris brown ; feet red. 
(Hunstein.) 

Bacelo GrABBiCHAiTBi, Quoy ^ Sauromarpatis Gau- 

dichaudi, t. c. i. p. 487. Wo, 65, Morocco district. 

** Kiokereri.” [A. G.] East Cape (Hunstein). 

Clytoceyx BEX, Bliarpe, Ann. ^ Mag. Hat Hist. (5) vi. p. 231 
(1880) ; Gould, B. Hew Gumea, part xii. Several specimens of this 
remarkable Kingfisher were in Mr. Goldie’s collection from the 
Taburi district. 

MelibOea maceoehina (Bess.) ; Balvad. t. c. i. p. 500. Wo. 63. 
Taburi district. “ Y arrara Kin-Kin.” [A. G.] East Cape. ' ■ . ' Feet 
red. (Hunstein.) 

PoBAEGUB ocELLATirs, Qiwy ^ Gaim. ; Balmd. i, e. i,' p.' 517. 
Wo. 111. Enmibers.” Wight-bird. Morocco district. Four 
specimens, all difiering in plumage, three rufeseent and one' dark. 



430 


MB. E. B. SHABFE 01^ THE BIEHH OF BEW GUINEA. 


-IIgothelis Bennetti, Sahad. ^ D'Alh.; Salvad. t e. i. 
p. 525. 1^0.86. ‘^Bowshukker.^’ Taburi district. [a1. 

Maceopteeyx mystacea (Less.); Salvacl t. e. i. p. 537. 
Ko. 137. Morocco district. Oiloya.’’ [J.. 6?.] East Cape. 
Iris iimber-browu ; beak and feet black. (Ilmisiein.) 

CoiiEOGALiA EscuxENTA (L,) ; Sahad, L c. i. p. 540. No. 190. 
Cboqeri district. Winbiago.*' [J.. <x.] 

CoiEOCALiA FUGIPHAGA (Thimh.); Salmd. t c. i. p. 544. 
No. 191. Choqeri district. “ ’Wmbiago.” [A. G,] 

Hieuhbo jataotca, Sparrm. ; Sahad. op. cit, ii. p. 3. No. 165. 
Morocco district. “ Erubiago.” [A. G.'] 

Peltops Blainyillei (Less. ^ Garn.) ; Sahad. op. cit. ii. p. 8. 
No. 112, Olioqeri district. “ Torri-iba.” Eyes deep crimson ; 
legs black. [A. 6^.] 

Monaecha aielanopsis (Vieill .) ; Sahad. t. c. ii. p. 16. No. 100. 
Olioqeri district. ‘‘Nageoa,” [A. G,’] 

Agrees with the description of Australian birds given in iiiy 
Catalogue (vol. iv. p. 430), and with specimens in the Museum 
from the continent of Australia and South-eastern New Q-uinea. 
Mr. Groldie does not seem to have considered it distinct from 
M, perioplithahnicus ; and until we know the coloration of both 
sexes of the latter bird, it is possible to imagine that it may have 
a female indistinguishable from the male of Ji. melanopsis of 
Australia. I think this is scarcely likely to be the case ; and as 
we know that M, melampsis is by no means uncommon in South- 
eastern New Guinea, it is most likely that Mr. Goldie procured 
both species in the same locality, but did not notice the differences 
.between them. 

Monabgha PEBioPHmA,nMidus,:/Sto^^,(»#i?<sd No. 100. 

.‘“Nageoaf’: , MoroccO:district;.[A.'G.}^ 

.. ' : At Arst ■ eight'; this species ;woald' appear ■ to ' be "the same as 
M.frafer. of Sclater from the Arfak Mountains ; but in the de- 
scription of the type given by me in my * Catalogue,’ the leathers 
round and in front of the eye are described as hoary white ^ the 
black colour comfimd to the cUn md upper part of the throat, 
lores, and feathers at the angle of the 

In the species from the Astrolabe Mountains the whole of the 
feathers round the eye and below it ai*e also black. I add a de- 
tailed description : — General colour above pearly grey, a little 
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darker on tke tipper tail-coverts, whieti have concealed black 
bases ; lesser and inner median and greater coverts pearly grey 
like tbe back ; bastard-wing, primary- coverts, as well as the outer 
median and greater series and tbe quills black, only tbe inner- 
most secondaries externally pearly grey ; tail-featbers black ; fore- 
bead and sinciput, lores, fore part of cheeks, feathers below tbe 
eye, and a broad ring round tbe eye black ; cbin and upper tbroat 
black ; lower tbroat, fore neck, and cbest pearly grey, as also tbe 
sides of tbe neck ; remainder of under surface of body as well as 
tbe tbighs and under tail-coverts, also tbe axillaries and under 
wing-coverts, cinnamon-buff ; quills blackisb below. Total length 
5*5 incbes, culmen 0‘75, wing 3*4, tail 2*75, tarsus 0‘75. 

It is possible that, if tbe specimens could be compared, other 
differences would appear between M.frater and the present species, 
as I see that I have described the former as having a hroad Iband of 
hlueMach across the forehead. Jjo. M. ^eriophthalmicus the forepart 
of the crown is also black. 

PiEzoBHTNCHUs GtJTTULATtTS {Garn.)\ Sharpe, Oat. JB. iv. 
p. 422. — Monarcha giittulatus, Salvad. t. c. ii. p. 22. No. 92. 
Cboqeri district. “ Haw-bawduridu.’’ Legs black. [A. G.] . 

PiEZOBHTNCHXJS CHALTBEOCEPHALTJS ( Gam.). — Monarcha 

chalybeocepbalus, Salvad. t. c. ii. p. 30. East Cape {Rumtein). 

PiEZOBHYKCHiFS ABXJENSis {Salvad.); Sharpe, Cat. B. iv. 
p, 428. — Monarcha aruensis, Salvad. op. cit. ii, p. 40. No, 139. 
Morocco district. “ Iriacowowo.’* [A. G.'] 

Abses aeueksis, ; Salvad. t. c. ii. p, 45. In Mr, Groldie's 

second colleGtion, Mmt Oa'pe (JRmistem). 

Ehipibuea THEEKOTHOBAx:, N. ; Salvad. t. c. ii. p. 54.' — 
Ehipidura ambusta, Ramsay; Salvad. t. c. p. 55. No. 164. 
Morocco district. “ Ovvasush.’’ Pound generaliy on ground. 

Count Salvadori has already suggested that R. mnhmta of 
Eamsay would prove to be R. threnothoraco, and on comparing the 
specimens in the Museum I find this to be the case. 

Ehipibuea setosa iQiwy # Gaim.) ; Salvad. t. <?. ii. p. 61 
No, 192. Choqeri district. Neberakikki.’’ [A. 

Ehipibuea HYPEBYTHBA {Gray) ; Salvad. t. c. ii. p. 65. No. 
172. “ IJrabiagga.’’ Morocco district, [A. lx.] A new locality; 
fox the species. " 
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Monaceella Meelleeiana (Schl,); Sharpe, Cat B, Brit. 
3l2ts. lY. p. 83,— M. saxicolina-, Salvad. t. e. ii. p. 83. , No. 167. 
MoFoeco district. ‘‘ Jada.” Fonnd witli Grallim Bndmi. 

[A. G.] 

PcECiEODEYAS ALBiEACiEs, Sharpe, anUh, p. 318. No. 90. 
Choqeri district. “ Iddimafctamatta.” Legs yedow. [.1. 6r.] 

Adult. G-eneral colour aboye olive-green, with a concealed spot 
of silky white on the sides of the rump ; lesser and median wn'ng- 
coverts like the back ; primary -coverts and greater series dusky 
brown, edged with olive-green, the latter slightly tinged with 
rufous-brown near the tips ; quills dusky brown, externally olive, 
a little more yellow in colour than the back ; tail-feathers light 
brown edged with olive, and having a small tip of ashy white 
at the end of the inner w^eh ; forehead blackish, extending over 
the eye ; top of head dark slaty grey, with blackish shaft-streaks 
to the feathers, which are also very faintly tinged with olive ; lores, 
feathers in front of the eye impinging on the forehead, feathers 
above and around the eye, as well as the space below the eye, 
pure white,- ear-coverts slaty black; cheeks and chin white, 
faintly washed with yellow ; throat and under surface of body 
bright yellow, the sides of the breast and flanks olive-greenish, a 
tinge of which is also on the centre of the breast; axillaries 
bright yellow ; under wing-coverts white washed with yellow, 
with a dusky patch near the edge of the wing which is also 
yellow ; quills ashy brown below, whitish along the edge of the 
inner web. Total length 4^5 inches, eulmen 0-55, wing 2*85, tail 
1*9, tarsus 08- 

Micececa rLAYOTiEES.cEKs((?r<K?/) ; 

143. Morocco district. ‘‘ Bimadamada,^^ [^. 6^,] N 

PsEunooEEvaoNE PALEEBEOSA (Wallace); Sharpe, Cat. B.bd 
p. 230.— Gerygone palpebrosa, Salmd. t. c. ii. p. 96. No. 103. 
Choqeri district. Ohioile.” [A. Q,~\ Hitherto known from the 
./.Axu Manda, and the ' Arfak -Mountains in ' North-west&KrSdv 
'Guinea. 

.^THO'MTiAS 'GUTTATA, sp^ u. ' No. 179. Ohoqeri district. 

D'omida.’" [A. G.] • 

General colour above olive-green, a little clearer and lighter 
on the lower back and rump, the head rather more dusky olive; 
least 'wing-coverts like ■ the 'back, the 'greater series' rlull' ashy " 
brQwii,externally-washedwitholive-green ; quills dull ashy brown,' 
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externally edged witli olive-green, inclining to olive-brown on the 
margins of the primaries ; upper tail-coverts olive-brown ; quills 
brovra, externally edged with olive-brown, with a slight subter- 
minal shade of blackish ; lores whitish, tinged with browm at the 
base of the forehead ; eyelid and ear-coverts light brown, with 
indistinct paler shaft-lines on the latter ; cheeks and throat white ; 
the remainder of the under surface of body pale yellow ; the fore 
neck and chest washed with dusky, the sides of the breast and 
flanks dull olive-green, the breast rather broadly streaked with 
dusky brown ; the cheeks mottled with dusky tips to the feathers, 
the throat covered with distinct ovate blackish spots ; thighs dull 
olive ; under tail-coverts pale yellow, with pale centres of dusky 
brown ; under wing-coverts and axillaries olive-greenish ; quills 
ashy browm below, asby whitish along the edge of the inner web; 
bill light brown, paler on the lower mandible ; legs dark brown 
(in skin). Total length 4*2 inches, culmen 0*55, wing 2*4, tail 1*9, 
tarsus 0*75. 

This species is very like spilodera (Gray), with the type of 
which I have compared it. A young bird described by me in the 
Brit. Mus. Cat. (iv. p. 271) resembles guttata in having the 
head like the back, but has no spots on the throat. 

JEJ. spilodem has the head blackish brown, as also the feathers 
of the eye and ear-coverts, whereas in jD. gvttccta the head is 
olive-brown, only a little darker than the back, and the ear-coverts 
and feathers round the eye are light brown ; the bill, too, is light 
horn-brown, and the legs brown, not yellow as in M, Bpilodem, 

Malueus alboscapulapus, Meger\ Balvad, t, cAi. p. 11 9. No; 
193, Choqeri district. “Metotorri.” \_A. Gf.J 

Aetamides 02GEunE0GEiSEirs { Grag) ; Sharpe^ Gat. B. iv, p. 15. 
— Graucalus cseruleogriseus {G7'ag); Balvad. t. c. ii. p. 122. In 
Mr. Q-oldie’s second collection. 

' G-eaucauus iiypoleucus, Gould; Salmd. t. e. ii. p. 136. No. 
87. Taburi district. Vija-vija.” lA. G.~\ 

Geaucalus axillaeis, Salmd. ; id. t. c. ii. p. 138, Nos, 80, 88. 
Taburi district. ‘"Shorara.” [.4, G.] A pair of this interesting 
species, hitherto known only from the Arfak Mountains. 

Edoliisoma POiiiopsA, Sharpe, anted, p. 818. • No.' 145. Mo- 
rocco district. “ Nagioa.” [A* G.] 

General colour above dark chestnut, more dusky on the mantle 
and upper ' back, where the ’ feathers , are obscurely , dark-shafted ; 
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the scapulars like the mantle ; the lower back, nimpj and upper 
tail-coyerts lighter and more maroon-brown ; two centre tail- 
feathers chestnut, with a subtermiual mark of blackish ; remainder 
of tail-feathers black, tipped with chestnut, increasing in extent 
tow-ards the outermost, which is also chestnut along the outer web ; 
wing-coyerts chestnut j bastard-wing and primary-coverts black; 
quills black, externally chestnut, broader on the secondaries, the 
innermost of which are entirely chestnut ; entire head and nape 
as wndl as the sides of the face and ear-coverts slaty grey, blackish 
on the lores and on extreme base of forehead and below the eye, 
the ear-coverts also blackish ; fore part of cheeks and chin ashy 
grey ; hinder cheeks and throat chestnut barred with grey ; re- 
mainder of under surface rich chestnut, becoming paler towards 
the flanks and under tail-coverts ; under wing-coverts like the 
breast, as also the axillaries ; quills black below, rufous along the 
inner w^eb. Total length 6*8 inches, culmen 0*8, wdiig 4*2, tail 
8*4, tarsus 0*85. 

Apparently only females of this new species have been sent ; and 
on comparing them with the lien of U, scMsticepSj it is evident that 
they do not belong to tlie same species, as in the bird now sent 
the ear-coverts and cheeks are dark ashy grey instead of being 
rufous. I have compared them carefully with our specimens in 
the British Musenm. 

Ejdoliisoma mebas {Miilh)] Salmd. f. c. ii, p. 148. JNTo. 140 
[d ad.]. Morocco district. “ ISTagioa.*' Nos. 81 [d juv.], 82 
[$ ad.]. Tabnri district. ‘‘Toato.” [A. G.'\ 

Lalage rabu {Less.) ; Bahad. t. c. ii. p. 161. Fo. 117, Choqeri 
district. “ Dellorrome.” [A. 6^.] The pharacters mentioned by 
Count Salvadori seem to be constant ; and it is perhaps better to 
separate L. ham from L, leucomela. 

, CAMBOCHiEEA Sboetii (ScliL) Balmd. t. €. ii. p. ,165. Fo. 120, 
Choqeri district. ^^Jannao,” [A. 

. .. Abtamits LETJCoaASTEB(F«?.)'; Balmd. t. c. ii. p. 167. Fo. 125. 
Morocco, district,' “Ya-ito.’’ \ji. 

' Chibia,cabbonabia (B. MW) I Sharpe^ Cat B. iii. p. 288. — 
Picruropsis carbonaria, Balvad. t.c, ii. p. 177. Fo. '83. Taburi 
district. Kekkacino.” \_A. G) 

,' : „Chjetob'hxnchus , FAPUENSis, . Meper ; Saha A t. ,c. ' ii'. , p. :188 ■■ 
' FovlG'2. Choqeri, district. _ ’“Kecio.’*' [A. G.J " 
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Witli mucli searcliing I found a little tuft of white featliers 
concealed on one shoulder in one specimen sent. Can it be that 
the w4iite shonlder-patchj which, it will he remembered, wms at 
first entirely oyerlooked by Dr. Meyer in his original description 
and by me in the ^ Catalogue of Birds,’ is only a seasonal oriia- 
iiient ? 

In the second example the white spot is a little plainer. 

Cractighs mentalis, Salvad. ^ B'Alh.* Bahacl, t. c. ii. p. 189. 
No. 184. In Mr. G-oldie’s collection. 

GtEalltna Betjijni, Balvacl.i id, t. c. ii. p. 191. No. 166. 
Morocco district. ‘^Tada.” 

These birds are found flying about creeks and hopping amongst 
stones. They seem to feed on insects obtained there. [A. (9.] 

Count Salvadori seems to he acquainted with the hen bird only* 
The males sent by Mr. Groldie differ in having the entire breast 
black, leaving only the abdomen and under taihcoverts pale creamy 
bufit The lores and sides of face are entirely black, leaving only 
a streak behind the eye and a patch on the sides of the neck 
white. This difference in the colour of the sexes is apparently 
usual in the genus GralUna. 

Ehectes cbistatxjs, Scilvad.; id. t. c. ii. p. 202. No. 194. 
Choqeri district. Cbobea,” [A. 6^.] 

Ehectes bicheotjs, Bahad. t. c. ii. p. 195. No. 85. 

Morocco district. “ Queoco.” This bird during the process of 
skinning causes a violent sneezing fib. It is the only bird we 
have yet found that the natives will not eat. [A. 4?.] Mainland 
of China Straits 

Bseitborectes EERRuaiNEirs (B. Miill) ; Bharpe, Oat.B.iii. 
p. 287. — Bhectes ferrugineus, Balvad. t. c. ii, p. 208. No. 128. 
Morocco district. ^^Towolo.” ^A. Mainland in China 

Straits 

PiNAEOLESTEs BEFiaABTER {Gowld) j Bharpe^ Gat. B. iii. p. 296. 
No. 91. Choqeri district. ‘‘Ebbote.” Legs slate-colour. [A. G.^ 

Pachxoex^halopsis BoniosoMA, Bharpeyanted^ p. 318. No. 173. 
Tab uri district. “ Dradaroro.” [J[. G.} 

Above uniform dull ashy grey, the head slightly duller; wing- 
coverts like the back; quills and tail-feathers rather browner; 
lores and eyebrows as well as the ear-coverts ashy, the feathers 
before the eye and a streak below the latter black ; undersurface 
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of body asby grey, witli the lower abdomen and the under tail- 
coverts slightly whitish ; throat whitish brown, tlie sides washed 
with ashy ; cheeks whitish, lighter than the throat, and forming 
an indistinct moustache; under wing-coverts and axillaries ashy; 
quills sepia-brown below, edged with pale brown along the inner 
web. Total length 6’3 inches, enlmen 0*8, wing 4*2, tail 2*5, 
tarsus 1*2. Of the same form as P. liattamenm^ but very dif- 
ferent in colour. 

Pachxgepiiala sobob, Schter ; Salvad. t. o. ii. p. 222. liTo. 
177. Choqeri district. ‘‘ Ehito.” [A. 6^.] Pound plentifully in 
the Arfak Mountains, but new to South-eastern ISTew Gfiiinea. 

Pacuxoephala nuBiA, Bamsay ; Salmd. t, e. ii. p. 228. No. 
144. Morocco district. Cribata.” ^A. G.] This species seems 
to be perfectly distinct, and to agree thoroughly with the charac- 
ters laid dowm by Salvadori in his work above quoted. 

Pachycephala htpebytuea, Salmd. \ id. t. c. ii. p. 232. 
No. 99. Choqeri district, “ Godomeda.*’ [A. G.] New to South- 
eastern New Guinea, having only been found before in the Arfak 
Mountains. 

Pachycabe elatogbisea {Meyer); Sahad. i. c. ii, p. 288. 
No. 126. Morocco district. ^‘If&fanafo.*l [A. G.] 

I have compared the two specimens sent by Mr. Goldie with 
an Arfak bird, and find the two identical. It was previously 
only known froin the Arfak Mountains. 

Hebmotimia aspasia (Zm.) ; Salmd. t.c. ii. p. 247. No. 149. 
Morocco district. Chomadubu,” [A. G.] East Cape 
stein). 

DiCiBXJM: BUBBOCOBONATUM, Sharpe; Sahad. i. e. ii. p. 276* 
No. 152. Morocco district. “Eorrioavia.’’ [A. G.] 

", Melanoohabis BiconoB, Bamsay; Sahad. 4.. c. ii/ p. 283. 
No. 95. , Choqeri district. • ‘‘ Chomadubuf ’ ■ Legs black, [A. G*] 

Count Salvadori does not seem to be convinced about the dis- 
tinctness of this southern apecies; but both, the adult ' males 
now, sent' have . the white .on the 'under taii-coverts as mentioned 
by, 'Mr,' Eamsayf ' 

OmoQUkm'M' Am'^'Kx i. e. ii. p."28'9, ' No/141,.' 

' .Morocco" district.. .. ' ‘'1' Inaeawawo.” . -'Legs ■ dark ■ drown. ', .G-] ' ' ' 
,;''';.;Gnly kEO'wn''hefbre;fe^^ the.' Arfak Mountains.,' The, '.single 
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specimen sent by Mr. G-oldie is a fully adult bird, wliich agrees 
exactly with the figure in Grould’s ‘'Birds of New Q-uinea® 
(part iv.). It does not agree so well with Count Salvadori’s 
description, which appears to me to be tahen from a slightly 
immature bird. 

Mxzomela niobita, Gra^; Sahad. t. e. ii. p. 291. No. 150, 
Ohoqeri district. Chomadubu.” [A, G.'] East Cape (Mun- 
stem). 

Mxzomela Eosenbeboii, ScM. j Salvad. t, c. ii. p. 294. No. 
151. Choqeri district. Chomadubu.” [A. 6^.] 

An adult and immature female are sent. Many specimens 
are enumerated by Count Salzadori from the Arfak Mountains ; 
and he also mentions that two skins of native preparation were 
procured by Signor D’ Albertis from the mountains near Hall 
Bay. These skins, though mutilated, were pronounced by Count 
Salvador! to be identical with others from North-western New 
Gruinea, and the same may be said of the present birds. 

Mxzomela obsotjea, Gould y T'or'bes^ F. Z. 8. 1879, p. 268; 
Salmd. t. G. ii. p. 303. East Cape (Sunstem). 

Melilestes iliolophhs, Salvad, ; id. t. c. ii. p. 316. No. 104. 
Choqeri district. Biriuta.” [A. G."] 

General colour above dull olive-green, the head a little duller 
than the back; feathers of the lower back and rump very long 
and silky, and a little lighter than the rest of the back; wing- 
coverts like the back, the primary-coverts and quills dusky 
brown, edged with olive-green Kke the back, the secondaries 
more broadly ; tail dusky black ; lores and feathers round the 
eye ashy olive ; ear-coverts lighter olive ; under surface of body 
very pale yellowish, ashy on the cheeks and throat ; sides of the 
body with long silky plumes of paler yellow ; under tail-coverts 
like the abdomen, and washed with pale olive-green ; axillaries 
light yellow like thfi sides of the body ; under wing-coverts light 
ashy brown, washed with yellowish olive; quills dusky below, 
whitish along the ffige of the inner web. Total length 3*9 inches, 
cuimen 0*85, wing 2*7, tail T45, tarsus 0'85. 

Melilestes meoabhxnohijs {Gra^)^ Balmd. t.c.. ii. p. 313. 
No. 132. Moromo district. “Cheta.’® Eyes light red; legs 
dark [A. G.] l.hocuxed by Signor B’ Albertis on the Ely Elver* 

' The bird sent by Mr. Goldie has' a slight streak ■ of yellowish 
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wliite, as w^ell as tlie eyelid and a spot at tlie base of tlie clieeka. 
This yellowish eyelid may be the remains of young plumage, 
though Count Salvadori gives it as a characteristic of the adult. 
In the Museum we have a large series of this species ; and the 
birds without the above characters seem to me to be the olihu* 
ones. 

Melilestes poliopteetjs, Sharpe, antea, p. 318. ISTo. 153. 
Choqeri district. Bererita.” [A, 6*^.] 

General colour above green, the whole of the crown and nape 
dark slaty grey; wing-coverts slaty grey; quills dusky, extenially 
slaty grey, rather lighter along the edge of the primaries, tlie 
secondaries with a very faint olive tint on the outer webs ; tail- 
feathers dusky, externally edged with slaty grey, and having a 
small white spot at the tip of the inner Aveh ; lores, sides of hice, 
and ear-coverts dull slaty grey, with a slight Avash of green ; under 
surface of body olive-yelloAv, the chin dusky grey Avashed Avith. 
yellow^, the lower throat bright yelloAv ; thighs ashy, washed Avith 
yelloAV; under tail- coverts yellow, ashy grey along the centre; 
under AAnng-coverts and axillaries white, the latter Avashed wdth 
yelloAV ; quills dusky brown, edged with -wdiite along the inner 
web. Total length 4*4 inches, culmen l’2,wing 2’85, tail 1*55, 
tarsus 0*7." ■ 

Melidectes TOEQIJATXJS, ; Salvad, t. e. ii. p. 819. Fo. 

130. Morocco district. ‘‘Ugirru.” 

Eyes dark broAAm ; legs bluish slate-colour; bare patch above 
eye bright yellow, deepening to rich orange around the eye. The 
wattles under the eye are also edged orange. The skin at the 
junction of the beak with the head is flesh-colour. [A, 0-J 

Agrees with the figure given by Gould (B. F. Quin, part iv.), 
The species was only knowm before from the Arfak ftfoinitains. 

Ptilotis ANAEOGi ; SalmA t. e, ii. p, 327. Fo, 

'148. Morocco district. ‘‘EagaT Legs dark slate. [J.. Q.] 

■■ Ptilotis MA.EMORATA, Sharpe, anteci, p. 819. ' Fo. 140. Mo- 
rocco district. Eaga.” ' ' Legs' dark, ', lA, 0,.] 

General colour above dusky brown, the feathers margined with 
olive, ratherlighter on'; the 'head', whichLas a' mottled .'appearance"; 
on the forehead and over the eye a slight shade of ashy ; wing- 
coverts like the back, but the outer median and greater coverts 
edged Avith paler olive; inclining to whity bro near the tips; 
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quills and tail dusky, externally edged witli yellowisli olive, the 
tail-feathers margined with light rufous on the inner weh ; sides 
of face and ear-coverts dusky blackish, with a slight shade of 
silvery whitish on the eai*-coverts, and a streak of dull w^hite 
from behind the lores under the eye ; cheeks dusky blackish, with 
a slight indication of ashy tips to the feathers ; a narrow malar 
streak of dull yellowish white ; throat yellowish white, mottled 
with dusky bases to the feathers ; remainder of under surface of 
body ashy, the feathers tipped with a white bar and slightly 
washed with olive ; the whole appearance of the under surface 
mottled, excepting on the lower flanks, which are uniform olive ; 
thighs dusky ; under tail-coverts light rufous with dusky bases, 
the outer ones externally yellowish white, mottled with dusky 
bases to the feathers ; axillaries pale olive-yellowish ; under 
wing-coverts light riifous-bulf ; quills dusky below, pale rufous 
along the inner weh. Total length 7 inches, culinen 1*05, wing 3*8, 
tail 3*7, tarsus 1-05. 

This new species is very close to P. cinerect, but is recognized 
by the whitish edging to the breast-feathers, which gives it a 
mottled appearance. 

Plectoehyncha eultiyenteis, Eamsa ^ j ^ Froc. Linn . Soc. W . S. 
WcdeS) 1882, p. 718. 202. In Mr. G-oldie’s second col- 

lection. 

Mr. Eamsay has had the courtesy to send me a proof of a 
paper recently published by him in the ^ Proceedings of the Lin- 
nean Society of New South Wales,’ which, he informs me, was 
read on the 81st of August, 1881, and published on the 11th of 
January, 1882 ; and I find the description of the present species, 
wliich I was about to publish as new. Considering the mass of 
synonymy which one has to wade through now-a-days in the pre- 
paration of such a work as the ^ Catalogue of Birds,! Mr. Eamsay ’s 
action in letting us know^ as early as |)ossible of the publication of 
his new species cannot be too highly appreciated, as an unneces- 
sary name has been saved thereby ; and it has hitherto been a great 
drawback to describing many New-Gruinea species which have been 
in my hands, to think that probably at the same moment Mr. 
Eamsay has received a similar consignment, and is at the time 
bestowing a second title upon them. The difficulty is greatly 
increased by the fact that we have no positive information as to 
the real date of publication of the ‘ Proceedings of the Linueaii 
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Society of Few South Wales, and thus questions of priority of 
nomenclature often arise. 

Xanthotis pobygeamma (Gh'ay ) ; Balmd. t. e, ii. p. 343. Ho, 
101. Choqeri district. “Baromori.” [A, G,] Known from the 
Arfah Mountains, and procured by Signor D’Albertis on the Ely 
Eiver. 

Xanthous FiLiGEEA JSalvad.t.e.ii.i:>.S4i^k Fo, 131. 

Morocco district. “Tamorri.” Bai^e patch around eye flesh- 
colour. [A, G.l A large series of this species was obtained by 
Signor B’Albertis on the Ely Eiver, 

Philemonopsis Metbei, Balvad. ; id, t. c. ii. p. 350. Fo. 93. 
Choqeri district. Tamorri.” Legs dark grey. [A. G.'] Many 
specimens of this species were collected on the Ely Eiver by 
Signor D’Albertis. 

ZosTEEOPS nELXCATXJi/A, Sharpe^ anted^ p. 318. Fo. 142. Mo- 
rocco district. Cuja,” \_A, 6r.] 

Pitta Mackloti, t. c, ii. p. 395. Fo. 196. 
Choqeri district. ‘‘ Torra.’^ [A. Gi] East Cape, Milne Bay 
{Sumtein). 

Beaghtpteeys MUHINA (Ihwm.) ; Salmd. t,c. ii. p. 406, Fo. 
106. Choqeri district. ■■ Eheto.’’ Ground-hird. [At. G.] 

In the British Museum are two specimens, one from Few 
Guinea and the other from Waigiou, both collected by Wallace. 
On comparing the specimen now sent by Mr. Goldie, the richness 
of the colouring of the underparts is very apparent in the latter, 
being of a rich vino us brown, a shade of which, pervades the throat 
also. I am not satisfied, however, that this could be reckoned 
on as a specific character, for the twenty years that liave elapsed 
ainceuMr.' Wallace's'', skins , were -prepared' may .have 'Caused ' the 
colours to fade a little, and I can findi no other points of differ- 
ence. 

Eupetes i^VLCwm, BJiarpe, anteci, p. 310. .Fo. 89. Tabiiri 
district. “ Show^-show.” Ground-bird, Legs black ; eyes dark. 

Adult male. General colour above rich chestnut, including the 
hinder head and neck, mantle andback ; top of head duller rufous*” 
brown ; lower back, rump, and upp^r tail-coverts bine ; scapulars 
blue, washed with light reddish, with paler shaft-lines, indications 
of which are also seen on the feathers of the mantle ; wing- 
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coverts Briglit blue ; bastard- wing feathers black; primary-coverts 
black, edged with blue ; quills black, the primaries slightly, the 
secondaries more plainly washed with blue externally, the inner- 
most with olive-brown ; tail dull blue, brighter blue on the edges 
of the feathers ; base of forehead and lores black, succeeded by a 
band of dull blue across the forehead, and forming a distinct eye- 
brow, which extends to behind the ear-coverts, which are black ; 
cheeks, lower portion of ear-coverts, and entire throat pure 
white, narrowly edged with a line of black ; remainder of under 
surface bright blue ; the under tail-coverts blue, with a broad 
spot of black at the ends ; under wing-coverts and axillaries 
blackish, the outer ones washed with blue; quills ashy blackish 
below. Total length 9 inches, culmen 1*05, wing 3'7, tail 4*8, 
tarsus 1*35. 

Adult female. Differs from the male in having the entire upper 
surface chestnut, without any blue ; the chestnut colour is, how- 
ever, much duller than in the male, except on the lower back and 
rump ; crown of head dusky brown ; wings as in the male ; tail 
dull blue, the two centre feathers brown ; lores and plumes at 
base of nostril black, surmounted by a narrow line of rufous, 
washed with blue above the eye, and inclining to whitish above 
the ear-coverts ; cheeks and throat white ; remainder of under 
surface blue as in the male. TotM length 8’5 inches, culmen 1, 
wing 3*65, tail 3*9, tarsus 1‘3» 

Young male, IA^q the old female, but more dusky on the back, 
and showing some blue feathers interspersed amongst the rufous 
plumes of the rump. 

Mob, Astrolabe Mountains, South-eastern ISTew Guinea {coll, 
A. Goldie). : 

This new species is closely allied to Yupetes eastanonotm of 
Salvador! Q Orn. del. Papuasia,’ ii. p. 411); but that bird is described 
as having the head chestnut like the back, whereas in Y, pulelier 
it is decidedly dusky in colour. Again, in Count Salvadori’s de- 
scription Y, easfanonotm is said to have a black band from th ? 
lores, surrounding the white throat and widening out on the 
breast. There is only a narrow black edging to the throat in the 
bird from South-eastern Rew Guinea. 

CiHCLOSOMA AJA.X {Temm,}} Balmd, i, c. ii. p. 416. Fo. 195. 
■'Ohoqeri' "district. “Dgato.’' [A. G.J ■ Shot • in ■ Milnov Bay'^; 
Iris yellow ; feet flesh-coloured {Hunstein). 

' MOT'bjouBn'.--zoonoGV,' von. ^xvi. , ' 33 ■ , 
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Brymcedus Beccarii, Sal'vad,; id. t.e. ii. p. 417. No. 107. 
Choqeri district. “ Niko.” [A. 

CiSTicoifA RXJFiCEPs, GouU ; Salvad. t, c. ii. p. 423. No. 12L 
Morocco district. ‘'‘Tuaita.” Ground-bird. [A. G.] 

Muhia grandxb, Sharpe, aniea, p. 319. No. 105. Taburi 
district. /^Quaita.” [^. G.] 

General colour above light bay, the rump and upper tail-coverts 
shining straw -yellow ; least and median wing-coverts like the 
back ; greater coverts darker and moi’e cbestnut; primary-coverts 
and quills dusky brown, externally chestnut, the innermost secon- 
daries entirely of the latter colour ; centre tail-feathers straw- 
yellow, dark brown along the middle ; remainder of tail-feathers 
dark brown, edged with straw-yellow ; entire head and neck all 
round jet-hlack, as well as the breast and entire under surface, 
wdth the exception of a patch of light chestnut on the sides of the 
breast and upper flanks ; under wing-coverts and axillarievS light 
reddish, the lower series ashy rufous ; quills dusky brown below, 
ashy rufous along the edge of the inner web. Total length 
4 j inches, culmen 0*5, wing 2*2, tail 1*55, tarsus 0*65. 

Dohacicola Bam^ay I Salvad, t. c. ii. p. 441. 

No. 113. Choqeri district. Tudita.” Eyes very dark ; legs dark 
skte-colour. \_A. O'] A very distinct species, of which Mr. 
Goldie sends a large series. 

Miho Bhmohti, Less . ; Salmd. t. c. ii. p. 466. East Cape 
{Mmstem). 

Mahhcodia Comrii, Sehter ; Salmd. t. c. ii. p. 497. Shot on 
Normanby Island ; not seen elsewhere. Kind of Crow'*, -with a 
windpipe commencing at the beak and extenfling down the t hroat 
to the abdomen, and back to the throat. Their note is a wliistle^ — 
r-r-r-r-r. Ins red ; feet black.^’ 

/P .MaBHCODIA; OHAnVBEATA\<PwAt'N«^^^^^^ C. ii. |). 498. 
No. 79. Tahuri district. ‘^‘Manadubu.” [A. G.] 

Phoryoama Keraudreni,.- Less. ; ■ Sharpe, Cat hi. p.'lSO.— ; 
P. Jamesii, Shaipe, t c, p. 181.— Manucodia Keraudrenii, Salmd, 
t c, ii. p. 510. East Cape (Mmstein), As already mentioned, I 
am content to believe to be the same as P. Keraudreni, 

Phohtgama Hhhsteihi, sp. n.—P. similis P. Keraudrem, 
Less., sed purpurea, nee chalybeomitens, capite undique oleaceo- 
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viridi. Long. tot. 13’5, culrnen 1*45, alsB 7*1, caudse 6‘8j 
tarsi 1'55. East Caj)e. 

This seems to me, to be quite distinct from P, Gouldi and 
P. Kercmdreni, being nearly an inch longer in the wing and tail, 
while the bill is also longer and stouter. Wljen Count Salvador! 
visited England, he brought with him a series of PlionygmKB to 
convince me that my P. Jamesii was nothing but the old P. Xe- 
raudreni of North-western New Griiinea; and on seeing his series, 

I was obliged to admit the truth of his surmise. I do not, how- 
ever, anticix^ate a like suppression for P. Simsteini^ which seems 
to be quite different. It may be briefly described as larger than 
either of the above-mentioned birds, and entirely jpur^ple, but with 
an oily green head like P. Gouldi* There is not a vestige of 
steel-blue about the whole bird. TTnfortunately the number 
attached to the specimen has come off during the voyage ; and 
the result is that I cannot with certainty identify the specimen 
in Mr. Hunstein’s list. It may possibly come from Normanby 
Island instead of the mainland. 

Paeadisea Eaggiana, Selater ; Salmd. t. c. ii. p. 613. No. 1. 
Ohoqeri district. “ Fanava.” 

^‘Plumed bird found usually in high country on mountain-ranges, 
but young males and females seen in flocks on low but thick 
scrubby country. The plumed birds usually congregate in the 
morning and towards sunset on trees, called by the natives 
^ Marrara ’ (dancing) trees, sometimes in considerable numbers. 
The natives in this district catch them with a long string, having 
a peculiar loop, placed on one of the branches of the tree fre- 
quented by the birds j when pulled smartly, this catches the bird 
by the leg. This is how plumes are obtained from the coast 
natives, who trade with them with the inland tribes.” {A. Gd] 
East Cape and on a river in Milne Pay. “ Iris yellow feet 
chocolate colour. They call the same as elsewhere, a prolonged 
whole — whok — tvhokP {Mmistein.) 

„ Biphtulodes chbysopteea, Gould; Balmd. t:e. ii.' p..641. 
No. 2. Choqeri district. “ Tliego.” 

This bird is found in very rough and thick scrubby country at 
the head of gullies or on steep sidings, wdi ere he clears a space of 
ground, about 7 feet by 4, by stripping all the leaves and twigs 
off the bushes, leaving only the heavier branches. The ground 
is cleared of all leaves &c.,.'and ''is quite bare,' and ' this seems to 

■ '33 
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be Ms playground ; in it he dances and flutters about, as if at 
play. The natives kno-w his call and attract him; but as soon 
as he perceives any one, away he flies, and can be tem])ted no 
more at that time. When not about the nest, he is to be found 
in exceedingly high trees. His food consists of seeds. Eyes 
dart; legs blue.” [A. G.] 

No one can doubt that this Di'ph^lloies is a true Bird of Para- 
dise ; and the above interesting note by Mr. Goldie goes far to 
prove the correctness of Mr. Elliot’s view that the Bower-birds 
are also connected ;vith the Paradisiidaj. I have recently taken 
a different view in my ‘ Catalogue of Birds ;’ but I must say that 
my opinion is very much sh.aten, and if I were to rewrite the latter 
work, I would follow Mr. Elliot and Count Salvadori in asso- 
ciating the Bower-birds and the Birds of Paradise. 

The British Museum secru’ed from a former collection of Mr. 
Goldie’s a pair of adult birds and a young male of the present 
species, and I carefully compared them with Mr. Gould’s types 
which are also now in the National collection. They are perfectly 
identical, and we have now obtained from Mr. Goldie the exact 
habitat of the species. It becomes therefore doubtful if the spe- 
cimens from Jobi, mentioned by Count Salvadori (Z. c.), which 
according to that author, present certain differences from the 
figures of Gould and Elliot, are really tbe same species, and an 
Bxact compansoD would b© iutcrostiiig'. 


CicirvKUEUs EEGIUS (Z.) ; Sahad. t. 0. ii. p. 646 No 4 
Taburi district. “ Atea.” Seems to prefer flat countiy, where 
he may be found in trees thickly covered with berries, L, like 
the two former birds, seems to stay in the same locality. [A. G 1 

East Gape ^ k "J 


Ptimehis iNi'EBCEDEsrs, sp. 11.— J similis $ :P. mmnmoai A 
eodem modo colorata ; supra pallide castanea, pileo cori/ori, ’sed 

mSo parotica et striga malari 

sordide castaneiB nec mgricantibus ; subtus multo pallidior hand 

iuS ^ 12, culi 2-1, al® 6-9, 

lA culm. 2 1, alsB 7-25, eaudae 4-1, tarsi I-?. ^ 

East Cape and Milne Bay [4. G.]. 

hird'^rf^ the Australian Biflo- 

brrd, but has a different caU. It calls on two notes, one deeper 

than the other, similar to that of the Eaven. Eyes anM feef 
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black. Tbe bird is sby and difficult to get at ; it resorts mostly 
to tlie ranges, and frequents trees with, plenty of vines and 
creepers on tliem.” [(7. Runsteini] 

I have already remarked on tbe differences exhibited by the 
female Rifle-birds from South-eastern New G-uinea; and now that 
I perceive them to be constant, I have no hesitation in regarding, 
the Rifle-bird of this locality as a distinct species. It must be 
remembered that in the genus JBlilorliis the females are always very 
different, while the males are very closely allied. Tbe male of 
R. intercedens is certainly very like the same sex of P, Alberti^ 
but has a shorter and a stronger bill ; and, moreover, the general 
aspect of the bird below is more entirely reddish purple, the oily 
brown colour of the breast being confined entirely to that part, 
while in P. Alherti^Oi oily brown colour extends over the greater 
part of the breast, and only the lower abdomen is reddish purple. 

Drepakobhis Albebtisii, Bclater ; Balmd. f. c. ii. p. 549. 
No. 5. Taburi district. ‘‘ Waeta.” 

The four specimens sent by Mr. Goldie are all females or im- 
mature males. The tail is much paler than in xlrfak examples ; 
but until the male is discovered it would be premature to suggest 
that the bird from South-eastern New Guinea is distinct. 

Mr. Goldie writes : — “ The plumed bird (male) we have been 
unable to obtain, although we have shot the young male and 
female two seasons in difterent localities, and the natives recog- 
nize and name them on seeing a coloured plate; but we have 
never had, the good fortune even to see one.” 

-^LiTBaiiBiJS Stohei, Balmd. c. ii. p. 678. No. 94. 

Choqeri district. “ Tavitagga.’’ \_A. G.] Mr. Goldie sends two 
eggs, said to be of this Cat-bird, which are white, very different 
from the only "Bower-bird’s eggs yet discovered. 

"'Rtilopits wlijVS, Belater ; Balvad. Ann, Mus. Cime, Genm.ix,. 
p. 197. No. 23. Choqeri district, “ Behero.” [.4* G,] 

Ptiloptjs Gestboi, Bahad. ^ If Alh. yBalvad, Ann. Mim. Oime, 
Genov, ix p. 197. ' No. 24. Choqeri district. MabuP' [,A. G,} 

' Ptilopifs PHLCHELims,’ Gray ; ' Balmd. Ann. Mks. Qivie. Gemv. 
lx. p. 198. No. 21. Taburi district. “ Toie.” 

'.pTii/OPTTS SHPEBBiTs' (Temm.) ; Balmd. Ann. J£ G. Gemv. ix. 
p.' 199. No. 15. Taburi, district. Arokire.” [A' G.]", Mainland' 
of China Straits. ' Iris redV'feeta.dark reddish colour 
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MeOxIloprepeia poliuRxV, tSalmd, Ann . 3£im. Oivk\ G-enov^ xii. 

p, 426. No. 19. Clioqeri district. “ Evveacale.” 

CxiRPOPHAGA ZOE.E, Dm. ; Salvad. Ann . 3Iim. Oivia. Genov. i.x. 
p. 201. No. 17. Clioqeri district. ‘‘ Eritotta.” [pL (7.] 

Carpophaga pikok {Qiioy et Gaim.)\ Sahml A/mt. Miis. Civic. 
Genov, ix. p. 202. No. 8. Tabnri district. Bia.” [A. 

Carpophaga Mhelheri (Temm.)-, Snlvad. Ann. Ifiis. Civic. 
Genov, ix.-p. 202. No. 12. Taburi district. “ Aiiiiiiyta.” [A. (7-.] 

Gxmkophaps Albertisii, Salvad. Ami. Mi/s. Civic. Genov, vi, 
p. 86. No. 10. Taburi district. “Haw-baw.” Eyes slate ; legs 
reddish ; skin around eye bright red. [A. G.^ 

Iakthcekas ALBieuLARis, Bp . ; Salvad. Ami. Mus . Civic. Genov, 
ix. p. 203. No. 25, Clioqeri district. Wataciiiie.’^ [A. G.] I 
now believe my I. Bawlinsoni to be nothing but the above species. 

Eeikwardtoska Eeinwarbti (Temm.); Snlvad. Ann, lUus. 
Civic. Genov, ix. p. 203. No. 11. TaBtiri district. ‘SSeeuo.” 
Eruit-Pigeoii. [N.. G-.] Milne Bay. Iris white; base of bill and 
eyelids turkey-red ; feet red 

Macbopygia Boreya, ; Salvad. Ann, 3£m. Cwk\ Genov, 
ix. p, 204. Nos. 13, 14. Taburi district. “ Cua.” ‘‘ The two 
birds numbered 18 and 14 are the same bird, but different ii umbers 
have been put on by mistake. The Dove with the light-coloured 
top to the head is the male.” [ A , G-.] 

PiiLOGOEKAs RXJEiGtTLA (Aacq. et FucJier .) ; Salvad, Ann, J£ O. 
Genov, ix.p. 205. No. 28. Choqeri district. ^^Ugiito.” Ground- 
bird ; makes a noise like the rolling of a drum. [A. G*] 

, .,PhloQ:CEKas jobiensis {Meyer). — ChalcophapS' jobieiiBis, Sahmi, 
Ann, Mus. Gme. Gemv. ix. p.' 207,. ; No. ,20. Choqeri' '.district. ' 
'.^BabugodiA [ri. G,] 

Hekicophaps'/abbifeoks, Gray-'; ■ Salmd .Ann. Aim. Civic. 
Genov.,. 'ix,-:' ]}. ' 207'. \ ',No. 9,' Taburi'' dis'trict. Eabugodi.” '“A„ 
Ground-Pigeon,,': which, when 'disturbed, fli'CS 'intoa low' tree, and 
is easily 'shot'; hut ."they are very' rarely seen. I found an. egg in 
■,'One o£ ': the 'birds., . ' Eyes dark,:? legs' black,."’' [AdG.J^ ' Mainland 
of ' China , Straits. Eyes , black ; ’feet red' 

'Calce'Kas kioobabiC'A' (£.)■; Balvad. Ann. 3Ius. Civic. -Gemv., 
ix. p. 208. Shot on an island in Milne Bay. Iris dark brown; 

."feet a lightish browU; {Srnisfein), 
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Otidiphaps ceeyicalis, Bamsay, ^roc. Linn. Soe. JL. 8. W. 
voL iv. p. 470. N’o. 7. Tabiiri district. “ Keo.” Eyes red. 

This ground-bird is only found inland, in high country. It 
has a long plaintive note in calling, which, when imitated, brings 
him towards one. He then stalks to and fro, with tail erect and 
spread, challenging the intruder. When disturbed he will fly 
into low trees and bushes, but is quickly away again. The nest 
is composed o£ a few twigs, scraped together at the foot of a 
large tree in a sequestered place.’’ [A. <x.] 

The eggs sent by Mr. Groldie, two in number, were, as might 
have been expected, pure white. 

Talegallus pseehopygius, ScUegel. — Talegallus (iEpypo- 
dius) pyrrhopygius, Oustalet, Ann. Sci. Nat. Zool. 1881, p. 41. 
Ho. 174. Choqeri district. “I-hu-hu.” Eyes dark brown ; legs 
yellow, but dark brown in front ; bare skin about the head livid, 
like Common Turkey. When obtained, the sldn was light, with 
yellow, pinkish, and blue colours (faint) about it. These birds 
were obtained in exceedingly rough country, and flew into 'a low 
tree when disturbed. The nest is, like that of the Common 
Turkey, composed of leaves, but smaller, being only about 6 feet 
in diameter and 3 feet in height.” [A. G.] 

Megapodius Dupeeeexi, Less. ; Oicsfalet, Ann. Sci. Nat. 
Zool. 1881, p. 77. Ho. 84. Choqeri district. “ Eabugodi.” 

Tigeisoma HELIOS ylos (Less.); Salmd. Ann. Mus. Civic. 
Cenov. xiv. p, 138. Ho. 98. Choqeri district. “ Essagi.” Legs 
yellow. ' [Jl. &.']■ 


On the Q-enus JSleurechinus, L. Agassiz : its Classificatory Posi- 
tion and Alliances. By Professor P. AIaetin 'Duncan, 
M.B. (Bond.), E.E.S., E.G.S., &c.' 

[Bead June 15, 1882.]| 

Pleu'eechinus, a genus of, the Temnopleuridce, was established 
by L. Agassiz, in his monograph on the ^'Echinodermes Scutelles/ 
in 1841. It included the species Lleurechin us hotJm/oides, Agass. 
(1841) ; and the follovflng is the diagnosis of the genus given' in 
the ‘ Eevision of the Echini * (p, 464) hy Alexander Agassiz : — 
“Echini resembling Temnopleurus, but having a more ovoid 
outline, with simple pores^, arranged in straight or, undulating 
lines. Aetinostome small, scarcely cut. ' Tubercles imperforate. 
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indistinctly creiiulated. Tlie sutural impressions in the shape 
of deep disconnected pits, occurring not only in the angles of 
the plates, hut sometimes three or four, even six, in a horizontal 
suture.” 

The species Fleurechinus hotlir^oides, L. Agassiz, was founded 
on a solitary specimen, which has a denuded test. A. Agassiz 
states, in the ^ Eevision,’ p. 465 : — It is unfortunately in such a 
condition that no specific description of any value can he made, 
and 1 can do nothing except to call attention to tlie species, 
totally unlike, as far as it goes, any other species of Temno- 
pleuridie knowni to me.” There are four deep disconnected pits 
of about equal size along the sutures of the plates above the 
ambitus, and there are two pits in the amhulacral area. The 
poriferous zone is narrow and undulating. In the iiiterradial 
areas, the primary tubercles form three vertical rows and are of 
uniform size; there are two outer rows of smaller tubercles 
separating the pits from the poriferous zone. The pits in the 
interradial areas are separated by the primary tuhercdes. In the 
ambulacra there are two principal outer vertical rows of primary 
tubercles, land two irregular median vertical rows of smaller 
tubercles. The test of the species is quite high, ovoid, with an 
outline recalling somewhat 

Other forms were confounded with tliis species ; hut it is 
quite clear that no more than four pits occur in horizontal series 
in the interradials, and two in the ambulacra. The condition of 
the specimen probably prevented a distinct statement regarding 
the crenulation of the tubercles. The specimen was wrongly 
stated to have been derived from the Galapagos Islands ; but 
Alex. Agassiz very properly remarks that it must have com© from 
the Bast-Indian archipelago or the Philippines. 

, Alex.' Agassiz states^, that “this;: genus ' to" the 

geiiiis' Opechinm, Besor,' which was- established to receive several 
very characteristic fossil species of Temnopleuridm, which 
D’Archiacand Haime distributed in Te^n- 

nopleuTusr In order to clear the way for placing the genus 
FlettreeUnus in its proper position, and to give it a proper clas- 
sificatory value, it is necessary to consider this statement first 
of all 

,, the above-mentioned. Echini.- "■ 
described bi I) Archiac and Haime, and a small specimen, forming 

‘ Revisioia of the Eehrii; p. 465. 
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tlie species Opecldnm percuUm^ Desor^ from tlie tertiaries of 
Jaya. 

"With rega-rd to the Echini described bj D’Archiac and Haime in 
^ Les Aiiimaiix fossiles de Tlnde/ the types of which are in the 
collection of the Geological Sooietjj^ the condition of preserra- 
tion is wretched ; and those distinguished naturalists, in order to 
convey their nieaniiig to their artist, inked the surface of the 
tests. Hence every dejpression along the sutui'*al lines seems to 
he of great importance. Specimens of so-called TemnopleuridsB 
from the same geological horizon, now in course of description 
and publication by Percy Sladen, E.G.S., and myself, indicate the 
meaning of the multiplicity of depressions on the test. They are 
the normal depressions (the so-called pits, hut not true pits) along 
the horizontal sutural lines of the test, and nothing more; but 
the ornamentation of the raised rib-like structure of the test, 
which carries the principal tubercles and several rows of minute 
ones, sometimes extends oTer the depression, and nearly or quite 
unites with the corresponding ornamentation of the neighbouring 
rib. When a specimen is slightly worn and inked, the impression 
conveyed to the eye is that there were two or more smaller 
depressions within the line of the normal large one. 

There are always four depressions along a horizontal line above 
the ambitus in Temnopleurus^ and normally there should be only 
two ; but the two vertical rows of large primaries have their 
base continued over the horizontal sutural depression, and four 
depressions are formed. 

The genus Opeeliinm is valueless, as its essential character, 
never generic, is due to the chances of growth of ornamentation. 

It is remarkable that Desor should write about the species of 
OpeoMnus, that there were living and fossil species, the first in- 
habiting the tropical seas. Certainly no foi'm like an OpecMnm 
has ever been seen in a perfect and good state of preservation. 
It must be noticed also, that the type of L. Agassiz does not 
warrant the statement that there are six pits in horizontal series. 

The next notice of the genus JBleureclmim is found in A. 
Agassiz’s magnificent Report on the EcMni of the ^ Challenger ’ 
Expedition (p. 108, pi. x'*'. figs. 1, 2). Specimens of the species 
loiTiryoides were obtained off Kobi, in Japan, in from 8 to 20 
fathoms. . 

The following is the description : — “ The ‘ Ghallenger ’ col- 
lected three small specimens of a Temnopleurid, w^hich I am 
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iiicIiDed to refer to fbe siibgeims Fie week inus, Agass. ; they 
are nnfortmiately not large enough, to compare directly with the 
typical Fleurechmus lofJiri/oides. They show clearly, however, 
that we may expect to find in the China Seas a species of Temno- 
pleufus still retaining the principal features so characteristic of 
some of the Huminiilitic species of India figured by D’Arcliiac 
and ITaiine (see pL xiii. fig. 7, of Temnojplettrus V aleneienneni of 
their work), to which the specimens of the ‘ Challenger/ are 
most closely allied. 

The outline of the test even in these young specimens (mea- 
suring, the largest not more than 18 mm. in diameter) is high, 
resembling already somewhat the globular shape of such species 
of AmUypneiistes as A. grisem^ and differing from the other 
species of Tenrnopleuridse, in which the outline of tlie test is 
quite conical at a corresponding age. The genital ring is narrow, 
compact, slightly pentagonal; the genital plates are of uniform 
size, with the exception of the madreporic genital, which is some- 
what larger and rectangular in outline, the pores covering its 
entire surface with the exception of the space occupied by the 
ring of secondary tubercles, which runs along the inner edge of 
the genital plates, separating them from the anal system. In 
addition to this edging, the genital plates carry from two to three 
tubercles, irregularly placed on the plates, and a few miliaries. 
The genital openings are deep, crescent-shaped notches, cut out 
of the outer edge of the plates ; the genital plates are united along 
the anal edge, and a distinct pit in the angle of the sutures 
between the genital and oscular plates separates the latter from 
the edge of the anal system. The anal system is covered by an 
outer row of large triangular plates, with smaller elongate plates 
arranged round the anal opening. 

‘‘ In the iiiterambiilacral area there are two disconnected pits at 
the two extremities of the horizo'ntal sutures separating the coronal 
plates. . The coronal plates' carry from one to three' large primary 
tubercles, arranged in' a horizontal - row near the lower edge of 
the plate, with a somewhat undulating horizontal line of smaller 
secondary' tubercles -above 'that, the rest of the plate being filled' 
'wth granules, miliaries, and secondaries' irregularly arranged.. In 
the-ambulacral area the .pits are only slightly.smaller, hut there 
is only a single large pit at the median end of the suture j the 
.'pit at the ' other extremity ' of the suture is reduced 'to a minute 
' impression at the angle of the coronal plate adjoining 'the:,,pGri- 
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ferous zoue. Tliere is a distinct vertical row of primary tubercles 
oil tlie outer edge of tlie coronal plates, extending along the whole 
length of tlie poriferous zone ; the rest of the ambulacral plate 
is occupied by an inner and somewhat smaller tubercle, and an 
irregular horizontal line of secondaries with miliaries extending 
above tbe larger tubercle. The pores form very indistinct, irre- 
gular, vertical arcs of three pairs ; the pores are separated by 
slight ridges, and tbe miliaries of the coronal plates sometimes 
encroach on the outer edge of the poriferous zone.” 

The delineations of the apical system, and of some interradial 
and ambulacral plates above the ambitus, are beautiful examples 
of correct art (Eeport on Echini, ‘ Challenger ’ Expedition? 
pi. figs. 1, 2). 

It will be noticed that in this description of the species and its 
delineation there are no structures brought forward, or drawn, 
which w’ould ally the form with the Opeehini. The generic 
diagnosis requires, therefore, the abolition of the character of 
possessing more than the normal number of horizontal sutural 
depressions. Nothing is said, moreover, about the crenulation 
of the primary tubercles, and the drawing shows them to be non- 
creiiulate. 

Tbe carefuUy-describeil and well-drawn apical system, with its 
circle of tubercles around the anus, and the depressions between 
the ocular plates and this row of tubercles, are new features. It 
is a truly Temnopleurid apical system ; and tbe truth of this 
statement may be gleaned by examining young and old specimens 
of Te^mopJeurt&s toreumaticus, and then referring to the apices of 
the other recent species. A series of specimens of different 
dimensions oi Temmphtirm toreumaticus, from the coast of 
Cutch, has been examined; and I find considerable variation in 
the ornamentation of the anal ring. But the depressions between 
tlie ocular plates and the circle of tubercles, or, rather, between 
the ocular plates and the junction of the generative plates, are 
perfectly distinct in some, but not innther specimens. ' The only^ 
distinction that can be drawm between the two forms is, that there 
are more tubercles around the anus (and a tubercular ornamenta- 
tion on the generative plates) in JE^leurecliimis 'bothTpoides than in 
blie common Temmpleurtts. ■ Howmver, there is a tiiberculate 
or D ament ation in the other species of Temnopleuriis on the plates. 
■The apical system of Bleurechmm will not, then, separate it from 
.Temnopleurtm, 
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The nature of the poriferous zone does not separate tlie genera. 
It is evident that every specimen of Temmpletmis presents cre- 
iiulation of its primary tubercles, although it is often indistinct 
in some parts of the test. The tubercles of Fleurechmus, when 
carefully examined, do not show crenulatioii any more than, 
specimens of TemnecJiimis, Porbes. What is seen in improperly 
denuded tests are the relics of the soft tissue which extended 
over the boss to the ring of the spine. 

The exaniination of the construction of the test of FlewrecMmcs 
hothyoides should prove the elassificatory position of the form 
in relation to the genera Temnoyleiti'iis and TemnecJiimis ; and this 
proceeding was possible from the kindness of Dr. Griinther, D.B.S., 
of the Eritish Museum. Several specimens of Tleurecliinus 
hotliryoides are in the jN'ational collection. One, a denuded test, 
has been in the collection for years, and doubtless is a fellow of 
the type in Paris ; others were dredged by the ^ Alert ’ in the 
Japanese seas, and there are the specimens collected by II.M.S. 

^ Challenger.’ Dr, Griinther gave me his sanction to utilize one 
of the specimens, and I chose one of the forms from the ‘' Alert ’ 
collection. The first examination of the outside of the test 
enabled me to admire A. Agassiz’s description and drawings of 
the species ; the second proved that the smallest and almost 
miliary tubercles near the sutural depressions carried long stalked 
pedicellaris0 resemhliug thorn oi Temnopletir us ^ and that there 
were globose, slightly elongated sphseridia on short stalks at the 
edge of the actinal sutural depressions close to the peristome. 

The third examination consisted in carefully breaking asunder 
the coronal |)lates and separatingthem from the poriferous zones 
of the ambulacra. This was done with tlie view of cleterjnining 
whether the test had true pits passing inwards and undermining 
the test at the sutural angles, besides the sutural depressions, 

' which'. are "such marked f eat uresniiKl are usually called 'pits ; also 
to make out whether or not there was any knob-and-socket 
suturing along the median line of the plates, and also on the hori- 
zontal edges actinally and abactinally. In feet, I was desirous 
to discover whether the form had any structural relations with 
TmnoylemmyBalmmis^md^Amhlypneimtes^, 

Ail the structural characters of the sutures of .Temmophurm . 
were found m Tleurecliinm lotTi7y aides or less modified. 

The depressions along the lines of horizontal sutures, called by 
; ' Journal of the liuiiean Society (Zoology), vol. xvi. '1882,' p.' 343, pi- viii. 
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Agassiz pits, are deep, and are increased by tlie elevated ridge- 
like ornameiitation wMcb carries the tubercles ; they are marked 
on their floor by the margin of the suture, or where two conti- 
guous plates join ; and they dip inwards at the sutural angle, 
penetrating and expanding slightly, and leaving but a thin layer 
of reticulate test between them and the interior of the test. On 
the edge of the plate, on either side of the true pits, are processes 
with knobs and sockets, and these are larger and fewer in 
number than in Temnoplemus toreumaticm. Between the inter- 
radial coronal plates and the tentaculiferous plates there is the 
same kind of suturing as in Temnopleiirus. Knobs on the ambu- 
lacra! edges, and sockets on the interradials, with considerable 
undermining of the true pits here and there. The knobs are 
larger, liowever, than in Temnopleurus. The horizontal sutures, 
actinal and abactinal, show the knob-and-socket arrangement 
very feebly ; the knobs and sockets are few in number, and are 
not seen all along the adjoining plate-edges beneath the depres- 
sions, hut only on the sutures where the raised ornamental ridges 
join. There a few sockets fit corresponding knobs on the other 
plate ; the distribution, however, of the knobs and sockets is as 
it is in TemnopleuTus, and there is the same difference in the rela- 
tive position of the knobs and sockets in the interradial and amhu- 
iacral areas. 

Tinally, not only pedicellarise with stout heads on long stalks 
are close to the depressions over the horizontal sutures, but there 
are rather long-headed pedicellarim on short stalks immediately 
around the edge. There is often a definite indication that not 
only are these depressions and true pits lined with membrane 
which does not carry pedicellarise or any structures, but that a 
layer of tissue covers in, more or less, the depressions, not at the 
level of their edge, but a little lower. It appears to be incom- 
plete, and to Ixave a slit-like opening in it, so that the deeper 
part of the depression and the true pit are more or less covered in. 
Heitber ova nor young are found in these depressions, although 
their marsupial character is very present to the imagination. 

In minute construction, there is a generic relation between 
Temnopleurm and J^leurechinusy xmdi the only important distinc- 
tion is the absence of crenulation in the last-named type. The 
value of this distinction is not great; but when certain series 
of forms have crenulate tubercles without exception, and one 
occurs, closely allied by its minute structures, having non- 
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creiiiilate tubercles, the distinction is of some classificatory ini- 
portance. 

The classificatory position assigned by A. Agassiz to Fleur - 
ecMnm in tbe ‘ Eevision ’ must be conceded, and it is a siihgemis 
or section of Te7imopleurtis, 

It might be contended that Fleureeliimis^ having non- ere nulate 
tnbercnles, is identical with Temneclimus, Forbes ; and A. Agassiz 
evidently considers it closely allied to the Nummulitic meinbers 
of the Temnopleurid group described by D’Arcbiac and Haiine. 

But Forbes, lias no true pits at the sutural angles, 

and the depressions over the sutural margins do not therelbre 
terminate in deep inward imderminiog or peuetraiioiis of the 
test. 

A careful examination of the tests of the Crag TejnnecJdnl in 
the British Museum, the Koyal School of Mines, and in the 
collection of the Geological Societj?", indicates that none of the 
remarkable minute structures of the test of Temnopleurus are 
present. 

Forbes’s determination of the lack of pits at the angles, de*^ 
pressions only existing, and of the absence of crennlation in 
TemnecMims lioldiB good ; and no forms can enter the genus which 
have true pits and crenulated tubercles. 

FhureoMnm is therefore not synonymous with Temneelmms^ 
and, as may be gleaned from my communication on the Temno- 
pleuridfe to this Society (Proc. Linn. Soe., Zool. 1882, vol. xvi. 
p. 343), they belong to different genera. 

The Temnopieuridae from Sind, referred to by A. Agassiz, have 
no tme pits ; hut the tubercles are crenulate. Their state of 
preservation and the absence of the apical system prevent their 
being satisfactorily classified. But amongst the Temnopleurida^ 
lately received from' Sind there are forms with a remarkable apical 
system, and a; condition of; tbe outside of tbe test wliich brings 
them; under distinct' genera. ' -It is -probable that the forms 
described'hy D’Archiac and Haime wall come under one of these 
generic divisions, so that the whole series will be in alliance with 
' Trigonocklaris 
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l^otes on some Habits of tbe Scorpions Anclrocionusfimestiis, Elir., 
and IStLseorpim italicus, Hoes. By E. Rat Latkestee, M. A., 
F.R.S., Jodrell Professor of Zoology in Uiiiyersity College, 
London. 

[Head June 15, 1882.] 

I. ObSEEVATIOXS 02T AnDEOCTOTES FU]S"ESTU8. 

Early in last HoTember I received from Biskra, in tlie south 
of Algeria, tlirougli the kindness of Professor Carl Vogt, six 
living specimens of the beautiful citron-coloured Scorpion, 
Androctonus fmiestus. A cage, measuring 3 ft. by 4 ft., and 
covered above by glass, was prepared for them. The cage was 
kept at a temperature of 65° Eahr. by means of gas, and some 
sis inches in depth of fine sand and gravel was placed on tbe 
floor of the cage. 

The Scorpions were all active enough after their journey, 
which they had made whilst packed in sand. All w'ere full- 
gromi, measuring three inches and a half from the front margin 
of the cephalic shield to the anus, excepting one which was 
about half this size. This small specimen was found torn into 
two pieces, and the soft tissues sucked out of the integument, 
on the day after the arrival of the specimens. The other five 
lived about four months : one died without apparent canse ; a 
second was killed, and its soft tissues consumed by its com- 
panion ; whilst the other three were killed for dissection and 
experiment. 

Burrowing m. Sand— A pan of water was placed in the cage 
with the Scorpions, but the Scorpions were never seen to visit 
it. They preferred the drier parts of the sand, in wHich they 
buried themselves^ excavating each a tunnel for its own hahita- 
tion. These tunnels were often as much as eight inches in 
length, and ran horizontally just below the surface of the sand. 
In consequence of the sand having become caked by the sprink- 
ling of water on its surface, the Scorpions were able to work 
upon it in the way mentioned. ■ 

The process of excavation was observed on several occasions* 
The Scorpion commenced by pushing the large chelae into the 
sand, and scraping backwards with the tliree anterior pairs of 
walking-legs ; whilst the hindmost pair of walking-legs did not 
share in tins movement, but remained motionless, acting as a 
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support for the body. The scraping action was very rapid, the 
sand being thrown out by the quick strokes of the three pairs 
of legs in a constant shower, and to a distance of three or four 
inches, so as to produce a curious rattling sound. 

The use of the legs in burrowing in tins species of Scorpion 
is interesting to compare with the parallel but not identical use 
of the legs in Lunidus. Androctonm fmiestiis is, it should be 
observed, distinctly an inhabitant of sandy regions, to which 
fact its pale yellow colour is related. 

General Carriage in Loeomotion and Mode of imng the Sting . — 
These Scorpions were by no means courageous, but, on the con- 
trary, very timid. During the daytime they were always hidden 
in their burrows, or under the water-pan, or pieces of wood. If 
brought to the surface, they gave very little evidence of sight, 
and none of healing, and endeavoured as rapidly as possible to 
hide themselves again. The carriage is remarkable, differing 
much from that of Mmcorpms carjpathieus and U. iialicus. The 


Fig. 1. 



Androoionm f mestuSi Tar. citrimis, Flir, 
Prawn from the liyiiig animal, March 1883. 


body 'is 'well raised 'from the ground, the' tail reflected over 'the 
back, . and the sting carried" just over the hack of dliC', cei>halic 
shield, ready' to give' a 'forward stroke, whilst the large chelie are' 
widely outstretched and held horizontally, acting most obviously 
as tactile' organs, the creature- feelmg'/its 'way ,w'ith'''th'eni. ', - The' 
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iHOYeineiit is yery steady, giying tlie impression of sometMng on 
wfieels, and is never rapid — ^never so rapid as to escape a man’s 
complete control. Tliey could be bandied witb iiiipiiiiity if 
ra^pidly seized by tlie last joint of tbe tail ; but if slowly 
approached, a vigorous stroke was delivered at tbe approacliing 
object by tbe tail, directed so as to give tbe sting effect. Com- 
plete directive power exists in regard to these movements of the 
tad. Tbe blow can be delivered either straight forwards over 
tbe bead, straight backwards, or to the right or to the left. In 
this j)articu]ar species tbe tail is relatively far larger and more 
powerful than in any other Scorpion, and its blows (as tested 
against a piece of ■wood) are of very great strength. 

Capture of FTey,—J. bad some difficulty in feeding these 
Scorpions. They appeared not to care for such small game as 
blowflies. Some newly-born white mice were appreciated by two 
out of tbe five ; and they all took, at diflferent times, tbe large 
ship’s cockroaches which w^ere placed in quantity in tbe cage with 
them, though they wmuld not touch the common blackbeetle. 
They never fed excepting at dusk or in the night ; so that it 
was difficult to observe their proceedings. But on two occasions 
I saw cockroaches attacked. .Probably the Scorpion never 
pursues its prey, but comes upon it by stealth. The cockroaches 
walked unsuspectingly up to the Scorpion when I was observing 
the cage with a light just after dark, and suddenly one was 
seized by the large left chela of the Scorpion ; at the same 
moment the sting was swiftly brought over the Scorpion’s head, 
and two stabs in quick succession were administered to the 
cockroach The Scorpion then carried off its prey, holding it. 
in the large ehela. Having found a quiet place in which to feed, 
the Scorpion tore off the head of the cockroach by means of its 
chelae, and then inserted the chelicerce into the soft substance of 
its prey. The struggles of the cockroach had lasted about two 
minutes ; and not until they had ceased did the Scorpion release 
the hold of it by his large chela and commence the feeding opera- 
tion. Wlxen note disturbed the Scorpion did not carry his food 
by means of one of the large chelsB as before, when that food 
wus still alive and strugglmg. Now he carried the dead cock- 

^ The poison-gland of the Scorpion is double: each gland is invested by a 
powerful muscle, the contraction of which expels the poisonous secretion. I 
have studied the structure of the Scorpion’s sting and poison-gland by means of 
sections prepared for me by my assistant, Mr. A. G*. Bourne, jB.Sc, 

■ LIHK. JOUBH. — ZOOIiOUT, WOb.' xvr. ' ,34 
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roacli lield firmly by the cbelicersB, and tliiis left liis chelae free 
for attack or defence. I observed this on other occasions : a 
Scorpion, when disturbed feeding, always carries off its prey 
held in the cheliceroe, leaving the chelJB free for other uses. 

Mode of ingestion of Food , — The exact mode of bringing the 
food into the month is, naturally enongh, very difficult to ob- 
serve. The mouth of the largest Scorpions existing is a minute 
aperture not .so broad as the shank of an ordinary pin ; and food 
is drawn into this aperture by a remarkable pumping action of 
the pharynx, the mechanism of which has been described by 
Professor liuxley'*. The chelicerae, though short, are in all 
Scorpions provided with exceedingly powerful muscles, and the 
surfaces corresponding to the cutting-edges of a pair of nippers 
are not simply cutting-surfaces, but are broad, and fitted rather 
for crushing than cutting. On one occasion I was able to 
observe the chelicerse at work, when the Scorpion was feeding 
upon a young mouse. Each chelicera was protruded, and then 
withdrawn alternately with its fellow, first the right and then 
the left, the retraction tending to bring down towards the 
mouth the soft tissues of the mouse. The range of protrusion 
and retraction of the chelicera is ahont equal to its total length. 
During this process the chelicerae were grasping the intestine 
and mesentery of the mouse, and the alternate movement of the 
right and left sides suggested the action of “ milking.” 

Although these Scorpions always left large portions of the 
hard substances of their prey unconsumed, and though, from 
the structure of the mouth, it is clear that no large particles of 
hard substance can be taken into the alimentary canal, yet it is 
a fact that a considerable portion of the chitinous cephalic shield, 
and dorsal sclerites also, of the Scorpion which fell a victim to 
one of its fellows was destroyed, and apparently had been 
consumed by the cannibal. The edge of the remnant of the 
cephalic shield was notched, as would have been the case had it 
been crushed by the ehelicerse of the attacking Scorpion ; and I 
am led to the conclusion that, by the aid of the short crushing 
nippers constituted by the chelicerss, the larger Scorpions may 
pulverize very dense substances, and subsequently introduce 
them into the very narrow oral aperture by suction. 

Swelling after Food . Scorpion which fed upon its com- 
panion became as a consequence greatly distended, the soft in- 
* Quart. Journ. Micr. Sci 1860, p. 250. 
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tegument between tbe dorsal and ventral sclerites o£ tbe meso- 
soma being stretched until quite tense. It seems to be a legi- 
timate conclusion that tbe food-matters sucked in by tbe 
Scorpions are not retained simply in tbe narrow median tract 
of tbe alimentary canal, but pass into tbe wide canals of tbe 
gastric cseca (so-called liver), where probably they are chemically 
changed and absorbed. 

Tjxcrement. — Tbe contents of tbe intestine of tbe Scorpion 
{i, e. tbe part of tbe gut which lies in tbe tail) were always found 
by me to be white and opaque, consisting of a fine moist powder. 
‘Whether this powder was derived from tbe Malpighian tubes or 
consisted truly of fseces, I am unable at present to say. No 
faeces 'were observed to be deposited by the Androctonus wMIst 
in my possession. 

The Oomls as Sense-organs, — On several occasions I made ex- 
periments on the tactile sense of the combs or pectiniform 
appendages. They appeared to me to possess no special sensi- 
tiveness. ’When they were pinched -with forceps, tbe Scorpion 
showed no evidence of discomfort. It is quite possible that 
they may acquire a heightened sensibility at tbe breeding-season, 
and serve as guides to tbe male and female in effecting copnla- 
tioii. 

Suicide of Scorpions,- — The well-attested statement that a 
Scorpion when placed within a ring of red-hot embers will, after 
making futile efforts to pass the fiery circle which surrounds it, 
deliberately kill itself by indicting a wound with its sting in its 
own head, has often been doubted. When killing a Scorpion 
{A. funestm) in ^ glass box by the use of chloroform vapour, 
I witnessed something which tends, I think, to throw light on 
the old tradition, and to confiirm its accuracy in the main. As 
soon as the Scorpion began to feel the efieets of the chloroform- 
vapour, it made repeated blows with its sting in the straight, 
forward direction above its head. These blows became gradually 
less definite, and the muscular movements concerned in them 
less efficiently coordinated. At last one blow was so ill-directed 
as to cause the tip of the Scorpion’s sting to catch under the 
free projecting margin of the posterior region of the cephalic 
shield. In this instance the Scorpion did not lacerate itself ; 
hut I can well believe that occasionally such a misdirected blow 
with the sting on the part of a half-suffocated Scorpion has 
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been seen to cause a penetration and laceration of tlie ceplialic 
sbieldj followed by the deatli of tlie Scorpion'*'. 

II. Obsebyations on EuscoBmis. 

For repeated sendings of a large number of Italian Scorpions 
belonging to tbe species italicus, JS. carpatJdcus, and 
moauiii^s^ I am indebted to the great kindness and energy of 
Mr. Gribs on- Carmicbael. 

Gafriage and General SCahits, — It is -worthy of remark that these 
small Italian Scorpions (all very closely allied, if, indeed, really 
distinct, species) are much flatter in the body than Androctonns 
fimestus^ and that the body is not raised on the legs in walking 
as in the latter species, but lies close to the ground, the legs 
being extended on either side. Concurrently with this habit, 
we find that these Scorpions are more giyen to pushing them- 
selyes under stones and into crevices than is A, fwnestm^ and 
apparently do not make burrows for themselves. The tail is 
rarely if ever raised over the back as in Androctonus funestm ; 
it is dragged behind with the slightest upward curvature only, 
or a cxirvature to the right or left Only under great provo- 
cation are blows delivered by the sting if the animar be handled, 
and these are usually ineffective. 

Thequently I have found them under stones in the cage in 
which I kept them, with ' ventral surface turned uppermost. 
In fact this position is more usual than the reverse. I am at a 
loss to explain the significance of this attitude, unless it be that 
my specimens were under observation during the spring (March, 
April, May), and that at this time copulation takes place, when, 
as has been observed by others, and as is necessary from the 
position of the copnlatory organs, the one sex receives the other 
in the position described, viz. with the ventral surface turned 
up-wards. ' • • 

Mg7iting\—K large number of these Scorpions being placed 
together in a glass box, some came into conflict one with another. 
In such conflicts the large chelse were used, the one seizing with 
these organs the corresponding organs of the other. But the 
sting was never brought into use in these contests. 

'Capture of .—These small Scorpions feed readily on the 

^ In any attempt to test tbe accuracy of the statements made as to suicide by 
Scorpions, it is of great importance to distinguish the species observed. The 
Spanish Scoi'pion, concerning which the tradition exists, is an Androctmim (A, 
ocdtanus) to A, fnmstm^ 
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bluebottle-fly ; they will also take the larv^B and pup® of the 
same insect. On several occasions I have witnessed the whole 
process of capture and killing of such a fly. As with Andro- 


Fig. 2. 



atonm so with Bmcorpius, the prey came to the Scorpion by no 
exercise of agility on the pai't of the latter, but simply through 
the carelessness of the fly, who practically walked into the 
Scorpion’s arms. Thereupon the Scorpion firmly grasped the 


Fig. 3. 



Sketch showing Euscorpim using its oheHcersc when sucking the juices of the 
fiy, and the manner in which this genus carries its tail, only slightly bent. 

fly with his left large chela, and very deliberately, whilst the fly 
buzzed and struggled, brought up his sting over his head, and . 
carefully pierced the fly’s head with his long, fine sting. Having 
deliberately withdrawal his stingj he again quietly, and with an 
air of much determination, again ii^trodnced the fine sting into 
the fly’s head. The slowness of this stinging process is perhaps 
to he connected with the fact that the poison-glands have to be 
compressed by their proper muscles, and the poison squeezed out 
of the lumen of the gland after the sting has pierced the fly’s 
head. 

Having accomplished this operation the Scorpion walked 
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round with the fly (still struggling), held in his left chela. 
After three minutes the movements of the fly ceased. Then the 
Scorpion brought the fly up to its chelicerae, and released its 
hold with the left chela. The fly was now carried by the two 
chelicerse, the chelse being left free. I did not observe in these 
small Scorpions any thing of the method of getting out the juices 
of their prey. 

I am inclined to think that the species of JSuscorpm do not 
so readily prey upon their own kind as does Androctonus funestiis, 
and as does the Spanish Scorpion allied to A. funestus, namely 
the A, occitamis, or yellow Scorpion of Sonthern Trance and 
Spaiii^. According to Maupertuis, in six weeks one hundred of 
these A. occitanus, kept by him in a cage, were reduced in nuinher 
to ten, one having eaten another, until at last only these few, 
presumably the embodiment of the whole hundred, were left. 

I trust that these few fragmentary observations may induce 
others, who have enjoyed greater opportunities, to place on record 
their experiences as to the habits of various species of these 
notable and historic Arachnids. 


On the Butterflies collected by Lord Walsingbam in California. 
By Aethite Gr. Butuee, T.L.S., T.Z.S., Assistant-Keeper, 
Zoological Department, British Museum. 

(Bead March 2, isk.) 

The collection of which the following is an account consists of 
about eighty species obtained by Lord Walsingham during the 
years 1871 and 1872 in California, one species only (which I 
believe to be the of Boisduval) being taken in 

Oregon. Compared with other collections irom this country, the 
present is by no means poor in species : the first series forwarded 
.by M. Lorq^uin to Dr. Boisduval - contained 83 species of Butter- 
flies; but some of these may have been received from Mr. 
Doubleday, since Dr.' Boisduval says "“. ToiiteB les espeees inen- 
tion^es dans cet opuscule ont 4t4 recueillies par M. Lorquiii, ^ 
Texception de cinq a six, qui nous ont ote donneea par M. 

* Since WMting the above, I have found three small killed and 

their juices sucked, in a box sent to me containing eight live specimeiis when 
despatebed' from- Italy, 
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Doubleday.’’ Of the subsequent collections forwarded by M. 
Lorqiiin, it would be impossible to guess tlie exact number of 
species ; but tbe list of them, published by Dr. Boisduval in 
1868, enumerated 62 species, probably representing those received 
since 1852. Although the rapid growth of entomological science 
in America rendered it improbable that the present collection 
would contain novelties, it is none the less valuable scientifically, 
since it has rendered necessary the reexamination of many 
species which in past years had been too hastily identified. 

One of the principal difficulties which the Lepidopterist has 
to deal with in the determination of his specimens arises from 
the fact that the students of this branch of entomology are not 
agreed as to what constitutes a species or variety. Thus the 
genus SypoUmnas may be allowed to vary in every possible way, 
and to have a range extending from INTepal to South Australia ; hut 
the genera JPedaliodes and ItJiomia cannot be permitted to vary 
at all, even in tbe same locality — nay, in characters which the 
dividers of species -would never dream of regarding as more than 
chance sports. 

It may be urged, and to a certain extent it is true, that some 
genera are more liable to vary than others, owing to the fact that 
intermediate gradations between the species have not yet been 
wholly eliminated ; but this is, I believe, the exception, and not 
the rule ; and it is often the case that where nearly allied species 
are asserted to be conspecific, breeding from the egg proves them 
to belong to diflTerent sections of their genus: as an instance, I 
may refer to Vanessa comma and FI saiyrm, pronounced by Dr. 
Standinger to be both races or varieties of V. c-album, but proved 
by breeding to belong to distinct subgroups of the genus. 

The following is a list of Lord ‘Walsingham’s captures, some 
few of which, having passed into the collection of Mr. Godman, 
that gentleman, with his usual courtesy, has kindly put it in my 
power to examine with the remainder of the collection : these I 
have added in their natural position in the paper. 

ISTYMPHADlDiE. , 

Dakaik.®.' , , ■ 

1. Dakais PLExrppTFS. — ^PapiliO' 'p^^PP^Sj .. Zinn^em, ■ Mm. 
Lud. Tllr. p. 262 (1764). — Papilio arehippus, Fahridm, Ent. Byst. 
in. 1, p. 49 (1793) ; Smith, Allot , Z^id* Insects Georgia, i. pi. 6 
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(1797). Mendocioo, Tehama^ and Siskiyou Counties.; May to 
September. ' 

It has now been decided (see Biol, Centr.-Anier., Lepid. Eliopal, 
p. 2) that tbe Paf ilio pUsipftcs of Linnaeus must be the species 
which has been long known under the name of Banais arcldp^iis of 
Fabricins and not the Indian species. Although tlie anthors of 
tbe Lepidopterous portion of the Biologia ’ have in this in- 
stance departed from their usual plan of adopting the name re- 
specting which there could he no question in preference to that 
of which there might still be the shadow of a doubt, I quite tliink 
they are justified in so doing, by the strong eircumstantiai evi- 
dence in favour of the adoption of tlie name B. pleM^ppuB for the 
]^ew- World insect. 


Satzkinji. 

2. CcENONYMEHA CALTEOENiCA, Westicood if* lleimUoTi, Qen, 
Biurn* Lep. pL 67. fig. 2 (1851). Sonoma County, May 18th to 
28rd; Mendocino County, May 24!th to June 14th ; Lake County, 
June 15th to 28rd. 

3. Sattbus AEIAKE, Ann, BnBMmce^ ser. % 

X. p. 307. n. 58 (1852). Shasta County, July 10th to 28th ; 
Siskiyou County, July 29th to September 15th. 

Fearly the whole of the Butterfiies collected by Lord Walsing- 
ham were provisionally named for him by Mr. Elwes ; the pre- 
sent species I find labelled as tbe 8, hoopis of Behr ; but of that 
species its author says that it is ^^only distinguishable from 
Nepliele by the absence of eyes on the underside of the hind 
wings.” An examination of the five examples before me gives the 
, following results : — 1 d with 6 distinct ocelli on tinder surface 
of secondaries j 1 with 6 less distinct ocelli, the first and third 
without pupils ; 1 with 6 still less distinct ocelli, the first to fourth 
without pupils; 1 with 6 distinct ocelli, but the four first and 
the sixth' extremely small ; and, lastly, 1 $ .with six punctiforin 
ocelli, the pupils having only a black edge. All these speciirienB 
agree perfectly ' with Boisduvai’s S, arimie, described as having 
‘fune rangee irreguli^re de six petitsyeux noirs, a pupille blanche 
' et a iris fauve, groupes trois'par trois^ et plus OU; moins bien 
' marques”^. - 

, , *''Of the female Boisduval. says, “lea petits yeux, du .dossous . ,de& 'ailes ink 

IMeiirea beancoup moins visible que dans les mMes.'* 
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There is a specimen in Mr. G-odman’s collection agreeing with 
the male first mentioned above in having six distinct ocelli on the 
under surface of the hind wings. 

4 . Satyeus silyesteis, W. JB[, Udwards, Froc. Acad. Wat. Sci. 
Fliil. 1861, p. 162. Colusa and Siskiyou Counties in July. 

Three male examples of this species I found labelled with a 
MS. name proposed some years since by Mr. W. H. Edwards, but 
subsequently abandoned ; he writes that It refers to a small 
race and slightly jmle form of B, silvestHs^ Edw. The drawing 
you send me is the form I allude to, but it is hardly different 
enough from the type of sUvesfris to warrant a name.” 

5. CEkeis ibuka. — C hionobas iduna, W. H. Edwards.^ Butt. 
W. Am. ii. Ghion. pi. 1. figs. 1-4 (1874). One male taken in 
Mendocino County, California, and a female in Mr. Godman’s 
collection. 

E YMPHALIKJS. 

6. Aegtkkis mokticola, Belir, Froc. Gal. Acad. 1862, p. 172; 
Edwards, Butt. N. Amer. i. Arg. pi. 8 (1868) . Mendocino County, 
May and June. 

This agrees with examples identified by Dr. Boisduvai as 
A. zerene. 

7. Arotkkis egleis, Boisduvai, Lep. Cal. p. 59 (1869). A 
specimen from Mendocino County. 

I have named this insect by comparison with two wings of 
BoisduvaTs species forwarded by the author in April 1872. I can 
detect no difference between this species and A. BeJirensii as 
figured by Mr. W. H. Edwards, with which it will probably prove 
to be synonymous. 

Mr. Godman also forwarded the following species, presented 
to him by Lord 'Walsingham. 

7«5. Aegykkis atlaktis, Edwards, Butt. W. Am. i. pi, 5. 
figs. 1-3. ■ California. 

7 5. 'AEGYK3sris EUEYK 0 MB?, .jSc?wrJ5, Butt. W. Am. ii.' pi. 1. 
figs. 1-4 (1875). California. 

The example received from Mr. Godman only differs from the 
figures by Mr. Edwards in tbe- greater width of the submarginal 
spots: it is also slightly larger. 

8. Aegykkis KEVADEKSis,, Edtcards, Tram. Amer.:Ent. Bog. 
1870, p. 14; Butt. W. Amer. i. Arg. pi. '. 14 (1871). Tehama 
County, California, in July, 

Labelled as A. macaria ?, Edw.,*’ u species unknown 'to me. 
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9. Beei^this bpithobe. — ^Argynnis epitbore, Biwards ^ Proc . 
Bnt 8oc. Phil ii. p. 504 (1864), Mendocino and Lake CountieB 
in June. 

10. MELiTiBA PAIBA, Boisduval, Arm, Boo, Bnt, Prance^ 1852^ 
p. 305. Mendocino and Lake Counties in June. 

11. MELiTiEA Hofpmaoti, Beh\ Proc. Cal Aeai, Nat. Set. iii. 
p. 89. n. 4 (1863). Mendocino County, May and June. 

12. MsLiTiEA G-abbii, BeJir, Proc. Cal Acad. Naf. Sci. iii. 
p. 89. n. 3 (1863). Mendocino County (one female). 

13. MelitAjIa STEBOPE ?, W. JB. Bdwards, Tram. Am. JSnf. 
iii. p. 190 (1870). Mendocino and Colusa Counties. 

I feel doubtful about this identification, for altbougli tlie upper 
surface of these Californian examples agrees well with the de- 
scription of Edwards’s Oregon specimens, the under surface differs 
somewdiat : tlie markings described by Edwards as wdiite are in 
the Californian examples sulphur-yellow, and those described as 
orange are brick-red ; the large crescents are also not ‘ marginal,’ 
but submarginal, being followed by an undulated red border and 
wWte fringe *, tbe discal andsubbasal markings vary considerably. 

We have received this species from a Freneb dealer witli the 
MS. name M. astasia, Boisd. ; it appears to me to be allied to 
wliat I regard as probably M. 

The Forth -American species of MeUtcda are about the most 
diiBBcult of all the butterflies of that country to recognize from 
descriptions only, yet hardly any of them have been figured. In 
the nearly allied genus Phyciodes, on the other hand, even the 
melanistic and other sports produced by rearing under the most 
abnormal conditions have been largely illustrated. 

14. MEiiiTJSA mmmk, Pelde}\ Wien. ent. Mon. iv. p. 106. 
n. 64 (1860) ; Beise der Nov. Ley. iii, pL 50. figs. 13, 14 (1867). 
Siskiyou County, July to September. 

15. Melima heltia, Scudder^ Bndom. Notes (Proc. Post, ^og. 

xii, 1868-69), p. Mendocino County, 

Improbable as it seems that this should be identical with the 
Alaska insect, it fits the description in every thing excepting in 
being rather more highly coloured, the “ blackish fulvous ” being 
replaced by black, and the “fulvous ” by red. A somewhat faded 
example of Lord Walsingham’a insect would therefore agree in 



BUTTEEFLIES COliXEOTET) IK CALIFOBKIA. 


467 


all respects witli Scudder’s deseription. Tlie single example was 
labelled as Jf. palla, to wbicb, boweyer, it bas no affinity. 

16. Melitjea chalcedoka, Doubleday in Gen. Dmrn. Lepid, 
pi. 23. fig. 1 (1847). Sbasta County, California. 

Twelve examples of tMs common but striking species are in 
tbe collection, 

17. Phxciodes CAMiLLtrs, TF. JE[, Udwards, Trans. Am. Ent. 
8oc. iii. p. 268 (1871). Shasta County. 

A single example was obtained ; it agrees well witb tbe de- 
scription of tbe Colorado insect, and also fairly well witb one of 
tbe insects figured by Mr. Edwards as a melanistic variety of 
P. morjpheus (fig. 4). 

18. Phtciodes phaok. — Melitsea pbaon, Edwards ^ Proc. Ent. 
Soc. Phil. ii. p. 505 (1864). 

Yar. Phtoiodes vesta (part.), Edwards, Butt. W. Am. ii. 
Phyciodes, pi. — . figs. 20, 21 (1878). Mendocino and Sbasta 
Counties. 

Yar. P. VESTA (typical), — Melitsea vesta, Edwards, Trans. 
Am. Ent. Boc. ii. p. 371 (1870). Mendocino County (one 
example). 

This more nearly approaches figs. 18 & 19 of Edwards’s plate. 

19. Yakessa oeagilis. — Grapta gracilis, Grote ^ EoMnson, 
Ann. Lyc. N. York, viii. p. 432 (1867). Mendocino County. 

20. Yakessa SATVKUS. — Edwards, Trans. Am. 
Ent. Soc. ii. p. 374 (1869) ; Butt. JT. Amer. ii. Gr. pi. 6. figs. l-“4 
(1872), Mendocino County. 

21. Yakessa hylas. — Grapta bylas, Edwards, Tram. Am. Ent. 
'Boo.ir. p. 68 (1872) ; Butt. JST. Am. ii. Gr. pL 2, figs. 1~4 (1875). 
Mendocino County. , 

Tbe three preceding species I found associated under the 
name of Grapta silenus;’’ to my mind they appear to be 
perfectly distinct. 

22. Yakessa Milbeeti, , Godart, Em. MetJi. ix. p. 307. n. 25 
(1819) ; Boisd. ^ Leconte, Lep. Am. Sept. p. 187, pi. 50. figs. 3, 4 
(1833). Mendocino and Siskiyou Counties. 

23. Yakbssa calieoektoa, Boisduml, Ann. Soc. Ent. Frame, 
p. 366 (1852). Tbe locality not stated ; probably Mendocino 
County. 
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24. Yanessa antiopa. — Papilio antiopa, Zinnmcs, Fatma 
Bimica^ p. 277. n. 1056 (1761). Mendocino County. 

25. Pyrameis carbui. — Papilio cardui, L'hmmm, Fmma Sue- 
cica, p. 276, n. 1054 (1761). No exact locality noted. 

26. Pyrameis yirginiensis. — Papilio virginiensis, III 

Fxot.Fnt. i. pi. 5. fig. 1 (1773). No exact locality noted. 

27. J tJNONiA ccENiAj Suhner^ Samml, exot. Schnett ii. (1816-™ 
24). Sonoma and Mendocino Counties; May and June. 

28. Limenitis Lorquini, Boisduml, Ann. Soc. Ent, France^ 
1852, p. 301. Sonoma, Mendocino, Sliasta, and Siskiyou Coun- 
ties. 

29. Heterochroa oaiieornioa, Butler^ 'Froc. Zool. Soc. 1865, 
p. 485. n. 6. Mendocino and Siskiyou Counties. 

It is remarkable that most Lepidopterists will persist in label- 
ling this species as H. Bredowii of Hiibner : the latter is a per- 
fectly distinct species, far more so, indeed, than many of the forms 
oi Heterochroa universally regarded as distinct. It does not 
occur in N. America, the idea that it did having arisen from 
an inaccuracy in the identification of II. calif ormca, which led 
Mr. Edwards to figure it under Hiibner’s name ; this, however, 
was corrected by that author in his letterpress as soon as lie had 
an opportunity of comparing the two species. 


EEYCINID.^. 

Brtcinikjb. 

30. Apobemia mobmo. — L emonias mormo, Felder, Wien, ent. 
MonaiseJir. v. p. lOL n. 61 (1861), — Apodemia mormo, Felder, 
Eeise der Hop. Lep, ii. p. 299. n. 400, pi. 37, figs. 1-4. ' Klamath 
Biver,' California;, in June.- 


, JjYCMmDM, 

,, 31. liYCJSNA BABBABis, jBehr, Froc. Calif Acad. hi. p.' 279. 
n. 1 (1867). California. 

32. Evc.^srA ACMOiiC, Westwood ^ Hewitson, Gen, Biurn, Bep, 
pL'76* fig." 2, (1852). , ; Mendocino County. , ' 
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L. antmgon of Boisduval seems to be represented by tlie 
larger examples of this species; it is said to be a little larger 
than L, cegon> 

33. LYCiEKA A^iiSTA, JEdwards^ JBroc. Acad, Nat. Sci. I^ML 1861, 
p. 163. A single femalCj obtained in Mendocino County. 

34. Ltc^is^a pheees, Boisduval, Ann. Soc. Mnt. France, 1852, 
p. 297. Siskiyou County (Afr. Godman^s collection). 

35. Cheysophancs yaothoides. — P olyommatus xanthoides, 
Boisduml, Ann* Soc. JEnt. France, 1852, p. 292. Sonoma County, 
ill May. 

36. Cue YSOPH ANUS goegoy.- — P olyommatus gorgon, Boisduval, 
Ann. Soc. Fnt. France, 1852, p. 292. Mendocino County. 

37. Cheysophayus helloides. — P olyommatuslielloides, 
dmval, Ann. Soc. Fnt. France, 1852, p. 292. Little Shasta. 

38. Steymoy SJEPiirM, — Theda ssepium, Boisduval, Ann. Soc. 

Fnt. France, 1852, p. 287. 6 $ , Mendocino County. 

By an oversight, Mr. Elwes labelled this as T. acadica, W. H. 
Edwards, which is a species nearer to T. Fdwardsii. 

39. Steymok tetea. — T heda tetra, W. N. Fdioards, Trans. 
Am. Fnt. Soc. in. p. 19 (1870). B, Siskiyou County. 

If I have rightly identified this species, it is somewhat allied to 
8. mopsus. 

40. Steymo3!{ HYPeeici.— T heda hyperici, Boisduml ^ Leconte, 
Lep. Am. Sept. -p. 99, pi. 31. figs. 1-4 (1833). Shasta County, 

Although neax'ly allied to S. onelinus, 1 cannot regard this spe- 
cies as identical. "We have seven examples of S.'melinm:.n>^emxg 
exactly with HiibnePs figure, whereas the Californian species 
differs markedly in the almost white colour of the under surface 
of the wings. Whether this species or S.melimis is tixe .Theda 
Immuli of Harris, I do not know; if it be the latter, the name 
xvill sink into a synonym. 

41 . Steymok aiteet oetjm ?— Theda auretorum, Boisdmal, Ann. 
Soc. Fnt. France, 1852, p. 287, Eouge Eiver, Oregon. 

42. Steymojj?" CALiEOEHiCA. — ^Thecla californica, W. M. Fd-- 
wards, Broc. Acad. Nat. Set. Bhil. kiv. p. 223 (1862). Sonoipa 
and Siskiyou Counties. ,■ 
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43. SmxMON EBXPHON. — Theda eryphon, Boisdmal, Ann, Sac. 
Unt, France, 1852, p. 289. Mendocino County. 

44. Steymon dumetoetjm. — Theda dumetorum, Boisdiiml, 
Ann. Soc. Mit. France, 1852, p. 291. Mendocino County. 

Mr. Godman adds the two following species — Theda adeno- 
domatis, H. Edw., and F. Henrici, Grote, both of which appear 
to have been taken in Siskiyou County : the specimen of the latter 
species is unusually tawny in colour. 

PAPILIONIDJS. 

45. CoLiAS EUETTHEME, Boisduval, Ami. Soe, Fnt. France, 
1852, p. 286. Shasta and Siskiyou Counties. 

46. COLIAS KEEWAYDIN, W, H. Fdwards, Butt. Ff. Amer. i. Col, 
pL 4 (1869). Siskiyou County. 

Mr. Godman also forwards a pair of Golias Fdwardsii, Behr, 
presented to him by Lord Waisingham ; they are unusually large 
and wed marked, 

47. Megonostoma etjeydice. — Colias eurydice, Besmarest, 
Bull. Mnt. Boo. France, 1%^^, xxxii. d, Pit Eiver, 

I am quite wiidng to adopt the name M, eurydice rather than 
use that of M. WomesensJcii for this beautiful insect ; and there- 
fore I follow Mr. Edwards in admitting the Eeport of the Secre- 
tary of the French Entomological Society upon Dr. Boisduvars 
exhibition. But this Eeport, which briefly characterizes the spe- 
cies, can in no way be fairly quoted as BoisduvaPs ; in fact there 
is not a particle of evidence to show that the worthy Doctor did 
more than exhibit the specimens, and express his intention of 
describing them at a future time. It appears, however, that the 
Secretary, M. Desmarest, by the insertion of a brief comparative 
description in his report, was just in time to save the name pro- 
posed by M. Boisduval, though at the same time unintentionally 
depriving him of his species : had M. Boisduval placed a written 
description in the hands of the Secretary, he would have retained 
his authorship. It is a singular fact that M. Boisduval quotes 
the volumes for both 1854 and 1855, and p. lii instead of p, xxxii 
of the latter volume. In these errors he has been followed by both 
Edwards and. Eirby. , ' 

48. Synoheoe occiBEOTAnis.—- Pieris :occidentalis,: 

Fmc. Fnt. Boc. Phil. vi. p. 133 (1866).'; Mendocino' and Sistiyou 
Counties. 
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Mr. Edwards only quotes tlie ‘ Proceedings of tlie Academy of 
Natural Sciences ’ for the same year (1866) ; but on referring to it 
(p. 238), I find nothing beyond the name of the species and an im- 
perfect reference to the then unpublished description above quoted. 

49. Synchloe yernalis. — Pieris vernalis, JSdwctrds, Froc. Mnf. 
Soc. Fliil, ii. p, 501 (1864). Mendocino County. 

Mr. Grodman also possesses a small and rather dark-coloured 
female specimen. Is it P. sisymhrii'^ The North- ximerican spe- 
cies appear to run very close. 

50. Synchloe yenosa? — Pieris venosa, Scudder, Froe. Fost. 

Wat, viii. p. 182 (1861). One male, Mendocino County. 

51. Neophasia men APIA. — Pieris menapia, Feld&r, Wien. ent. 
Monatschr. iii. p. 271. n. 18 (1859); Feise der Wov. ii. p. 181. 
n. 172, pi. 25. hg. 7. Mendocino County and Mount Shasta. 

52. Euchloe SARA.— Anthocharis sara, Lucas, Bev, Zool. 1852, 
p. 339 ; W, E, Edwards, Butt, W. Amer, i. Antli, pi. ii. figs. 1-5 
(1871). Mendocino County, California. 

53. Euchloe Eeakirtii. — Anthocharis Eeakirtii, Edwards, 
Trans. Am. Ent. Boc. 1869, p. 368 ; Butt. W. Amer. i. A?ith. pL 
i. figs. 1-4 (1870). Mendocino County, California. 

54. Euchloe lanceolata. — Anthocharis lanceolata, Lucas, 
Bee. Zool. 1852, p. 338; Btrecher, Lep. p. 49, pL 6. figs. 6, %a 
(1873). Mendocino County, California. 

55. Euchloe HTANTis. — Anthocharis hy antis, W. M. Edwards, 
Trans. Am. Ent. Bog. iii^ p. 205 (1871). Mendocino County. 

There can, I think, be no doubt that this ia Edwards’s species ; 
but had I described the species, I should have said that the under 
surface of the secondaries was rather sap-green, blotched and 
spotted with silvery white, than simply ‘‘ white, covered with con- 
fluent patches of yellow-green, powdered with grey;” the green 
portion of the wing prevails over the white. However, this is 
merely a matter of taste. 

Papilioninjej. 

56. ' Parnassius clarius.- — Doritis clarius, Euersmann, ■ Bull. 
Mosg. 1843, p. 539, pi. 9. figs. 1 a-c. 6 $, Mendocino and Sis- 
kiyou, Counties. 

Lord Walsingham obtained a long series of this species ; and 
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with them I found seven examples evidently referable to the 
P. cloditis of Menetries, as figured by Mr. Edwards in his niagiii- 
fieent work. Whether these examples really represent a distinct 
species, I leave those to decide who may have opportimities for 
breeding them : I am decidedly inclined to the belief that they do. 

57. Paenassiijs cloditjs, Menetries, Oat, Miis. Fetrop. Lep. i. 
p. 73. n. 109 (1855) ; FJdivards, Butt. W. Ame}\ i. Fa/m. pi. i. 
figs. 5, 6 (1871). Sonoma, Mendocino, and Siskiyou Counties. 

I detect the following marked differences between the two 
forms : — P. chrms cf has no red markings at base of secondaries 
below ; tbe absence of such markings is noticeable both in Evers- 
mann’s and Edwards’s figures ; the female, however, has these 
markings well developed, and has all the hands beyond the cell of 
primaries above carried across these wings to inner margin. 
P. clodius, on the other hand, has the two sexes much alike in 
pattern, their upper surface being very similar to the male of 
P. cZmV5,aiid the under surface of secondaries showing red basal 
spots in both sexes. The range of P. cloditis seems to be more 
extended than Mr. Edwards believed. 

58. Papilio philetob, Linnmus, Mant^ Flant p. 585 (1771) ; 
Bmit\ Allots LepiddFiseGts Georgia, i. pi. 3 (1797). Mendocino 
and Lake Counties in June. 

59. Papiuio zolicaon, Boisduval] Ann, Soc. Bnt France, 1852, 
p. 281. Mendocino County. 

60. Papixio albaots (=? P. eurymedon, JBoisd), Felder, 
Meise der JSfov. Lep. i, p. 98. n. 71 (1865), Mendocino County. 

It seems likely that this is only a variety of the following. 

Papilio Boisduml, Ann. Soc, Fnt. France, 

1852, p. 279. Lake and Tehama Counties. 

..;;.61.)PAPmo:''ruEw^^ Flantdrg. 586 (I77l) 

Mmsd. i 'Lecofiie, Lep, Am. Sept p. Ip,, pis. 6,' 7 (1888). , Men- 
; docino, and Tehaina Counties. 

Mr.G^odmanalsoseudsthefollowingspecies:-— 

;■ :62,,; Papilio;im)b^^^^^ Soc. Fhil vi. p. 128 

;(lS66)v'' '/Biskiyon County. ^ 

4' A^rare insect j, differs from typical examples in the two yellow 
spdtS'in the, cel! of the, primaries being almost obsolete.’ 
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HESPEEJDJi:. 

63. Goniubus titybxts. — Papilio titjrus, Fabricius^ JSi/st Ent. 
p. 532. 11 . 382 (1775) ; Smith, Abbot, LepicL Insects Georgia, i. 
pi. 19 (1797). Mendocino County. 

64. Pamphila NAPA. — Plesperia napa, W. R. Ediaards, Froc. 
Ent Soe. Fliil. iv. p. 202, pL i. figs. 3 <& 4 (1865). One male, 
Sliasta County, in July. 

65. Pamphila syltanoihes. — Hesperia sylvanoides, Boisduval, 
Ann. Soc. Ent. France, 1852, p. 313. Sonoma, Mendocino, and 
Siskiyou Counties. 

The female described by Boisduval is probably an insect 
received under the name ‘ F. sylvanoides ' from a Ph^ench dealer, 
and which is a male considerably larger than either P. sylvanus 
or P. sylvanoides, 

66. Pamphila nemo bum. — Hesperia jx^movixm, Boisduval, Ann. 
Soe. Ent France, 1852, p. 314. Mendocino County. 

67. Pamphila Columbia, Scudder, Fourth Rep, Beah, Acad, 
Sci. for 1871, p. 77. n. 2 (1872). Shasta County. 

This species has been confounded with our European P. comma, 
from which it is easily^ distinguishable. 

68. Pamphila melane Hesperia melane, Edwards, Trans. 
Am, Ent,. Soc. ii. p. 312. Mendocino County. 

69. PxBaus BUBALI8.— Syrichtns ruralis, Boisduval, Ann. Soc. 
Ent. France, 1S52, p, All. Mendocino County, 

70. Pybgus stbichtus.— P amphila syrichtus, Fahricius, Syst, 
Ent. p. 534. n. 394 (1775). Sonoma and Shasta Counties. 

■71. Thanaob JUVENALIS. — Hesperia jiivenaiis, FahHcius, Ent. 
Syst. iii. 1, p. 339. n. 291 (1793). Sonoma and Mendocino Coun- 
ties.' 

72. Thanaos ENNIUS. — Msoniadea ennius, Scudder ^ Burgess, 
Proc. Boat. Wat. Hist. Soc. xiii. p. 296, fig. 9 (1870). Sonoma 
and Mendocino Counties. 

I strongly suspect the two preceding forms to be alight modi- 
fications of the same species : tlie fact that they are usually 
placed together in collections under the name of '^Wisoniades 
propertius,^’ Scudder (with which name the present series was 
labelled), shows how much Scudder’s genital distinctions can be 

LINN. JOUBN. — ZOOLOGY, VOL. XVI. '■ 35 , , ■• 
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depended upon as specific cliaracters. I have named T. emims 
by comparison with specimens separated in our collection by the 
author of the species when last in England. 

7S. Thanaos teistis, Boisduval, Ann. Soc. Ent. Frame, 1852 
p. 311. Mendocino County. 

Mr. G-odman adds the following species : — 

74. Caeteeocephalits omasa. — Hesperia omaha, Edwards, 
Froc. Ent. Soc. FMl. ii. p. 21 (1863). Siskiyou County. 

Very like our English species.” 


On Indications of the Sense of Smell in Acthiim. By "Walter 

Heeies Pollock; with an Addendum by George J. 

Eomanes, LL.D., F.E.S., Sec. Linn. Soc. 

[Read June 15, 1882,] 

About two years ago, when I was staying on the west coast of 
Scotland, I spent a morning among the rock-pools left hy a 
receding tide. Many of these pools were occupied hy specimens 
of the common Sea-anemone lying in circles; and presently 
something in the heliavionr of these creatures attracted my 
notice. This was that they appeared to become conscious of the 
presence of any kind of food (pieces of Mussel, Limpet, <fec.) which 
I placed near them. If this was held near an individual Anemone 
the creature opened ; if it was held in the centre of one of the circles 
the Anemones gradually opened in succession. Thinking that a 
burst of sunlight, coinciding with the offer of the bait, might 
have something to do with this, I repeated the process in pools 
shaded from the sun, with the same result. Pieces of stick or 
stone placed in the.water (if -.placed, that is, so. as to make a. co,u- 
siderable ' disturbance) ■ seemed to. make some , slight agitation , 
which, however, soon subsided ; if placed so as to avoid any dis- 
turbance they had no visible effect. 

I told my friend Mr, Eomanes some time/ afterwards .what I 
had observed, .He, I believe, .first verified my observations' for 
himselfj and then proposed that we - should repeat the experiment' 
together. This we did at the Aquarium of the London Zoological 
Gardens, and . afterwards ' at ^ -the Ory.stai-Paiace Aquarium . Mr. . ' 
Eomanes ' '.provided ' for the experiment ''some morsels of ' '^. 'Cockle, 
which w.C' .attached .'tO' threads’, .Some 'of' these", m,o.r8el&’, we. sus- 
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pended in tte water, otliers we placed on the floor of the tanks. 
At neither aquarium were the creatures in a lively state ; and at 
the Crystal Palace many of them were sloughing ; but the result 
of many trials convinced us that the Anemones certainly were 
conscious of the presence of the ■ stuff, the consciousness being 
showm by gradual opening. The greatest distance from the bait 
at which we found this consciousness displayed was a span’s 
breadth. In one case which we watched for a considerable time, 
the Anemone opened somewhat rapidly, and for some time seemed, 
as we judged from the motions of its tentacles, to he trying to 
determine in what direction the bait lay, and finally rested with 
its tentacles spread out in a wrong direction. In another case, that 
of a large and unhealthy-looking Anemone, the presence of the 
food seemed to excite repulsion, as some minutes after the bait 
had been laid down, the creature, which was to begin with and 
throughout remained half open, had bent itself away from the 
piece of Cockle which was put -within about two inches of it. On 
the whole, our impression was that the creatures knew that food 
was near them, but could not distinguish, unless it was quite 
close to them, in what direction it lay. 


xiddendim hy Geoegb J. Eomakes, LL.B., E.E.S., Sec. L.S. 

As Mr. Pollock has referred to my name in connexion with 
his paper, I should like to make a few remarks upon the results 
which Ha experiments have yielded. 

There can he no question at ah concerning the truth of the 
facts; and they apply equally to all the species of which 

we have had the opportunity of observing. 

The sense AvHch is thus shown to be presented by these 
animals may most properly, I think, be called a sense of smell; 
and they are the lowest animals in which any such sense lias 
hitherto been noticed. It was not found practicable to determine 
by experiments whether the sense is restricted to any special 
part of the organism, or is diftused over the whole ; for this could 
only he determined by section, and section has the effect of 
making Sea-anemones close so firmly, that no inference could be 
drawn from the fact of their subsequently failing to expand 
when food was placed in their vicinity. 

That' their sense of smell does not enable the, animals to, 
localize ,the direction , in which the food is' lying, is not remark-' 
able,; indeed it Avouid only, be 'remarkable Avere The fact, other- 
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wise. For it is not possible that any animal should be able to 
ascertain the direction of a source of smell, unless the animal, 
being freely locomotiye, is able, by moving about, to perceive the 
differential intensity of the olfactory sensation as it approaches 
or recedes from such a body. But a Sea-anemone, being sta- 
tionary, has no opportunity of thus distinguishing the direction 
from which the odour is proceeding j it can only be affected by 
the odour as this occurs pretty equally diffused around its own 
organism. 


Note on a new Ciliate Infusorian allied to Plewronema. 

By Feedeeick W. Phillips, F.L.S. 

[Bead June 15, 1882.] 

Caltptoxetcha n; gen. 

Animalcules loricate^ sedentary ^ more or less ovate or pyriform,, clothed 
with flexible, non-vibratile, setose ciliae. Oral aperture ventral. A vibra- 
tory membranous hood or velum. Contractile vesicles and nucleus pre- 
sent, and trichocysts in cortical layer. 

CALTPrOTEICHA, PLEIJEONEMOIDES t, n. sp. 

The adult form provided with an elongo-ovate, transparent, hya- 
line lorica, opening teat-like at both ends. Body-cilia about two 
thirds the body in length, with shorter, stronger vibratile cilia at 
entrance of velum ; the velum almost equal to the ventral length. 
Nucleus centrally situate, and two rhythmically contractile 
vesicles present. Anterior extremity of body protnisible from 
lorica. Length *001 inch. 

FfcS. , Pond-water. 

The above-named animalcule, which is now described for the 
first time, was found attached to Myriojpliyllum^ obtained from a 
pond near 'Hertford.' ■ ' At first sight Ifhought it was an embryonic 
or encysted stage of some monad ; but upon applying a magnify- 
ing-power of some 900 diameters, I observed that it possessed a 
singular vibratile membrane, closely resembling that wrhich elia- 
racterizes the members of the family Pleuronemid®. 

I observed that the animalcule was of an ovate form, the body 
being clothed with numerous long, flexible, hut non-vibratile 
cilia, of a setose character.;-, that the membranous -trap, or Mlmt, : 
which in form resembled the old-fashioned poke-bonnet, con- 

♦ foXwros, Teilefl or .coTcrefi flp/i, hair. , ' 

t TriFial':iiaineia allusioa.'lo its resemblance, to the 'genus Nettfovtmia, ' 
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stantly vibrated backwards and forwards ; that the movements 
of the animalcule consisted of rapid and continuous revolutions 



Caly^toificha ylmTonemoides^ nob., in different stages of deyelopment. 
A. First stage. B. Tlie same, further developed. 0. End view of loriea» 

D. The perfect animal, like the others adherent to the leaf oi Mynophylhmu 

E. Diagrammatic sketch of a momentary view obtained of the ventral surface 
in the act of protrusion ; the velum is drawn backwards. 

Drawn from nature and all highly magnified. 

on its longitudinal axis ; also that it was enclosed in an oval, im- 
perforate, hyaline cyst or loriea. This first observation was made 
on March 16th. 

On March 23rd I discovered that the loriea had increased in 
size, and that one end was elongated into a teat-like form ; the 
contained animalcule had also increased in size, and a slight 
depression was visible on the ventral side at the entrance to the 
velum, A,t this stage, by an accident, the slide on which the 
animal was living became dried up, and I was unable to follow 
its further development. 

On March 28th I found several other specimens, one of which 
had developed a most remarkable loriea, open at both ends, and 
of a symmetrical form. The enclosed animalcule was of a larger 
size than those previously examined. The body was somewhat 
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pyriform ; the velum was greatly elongated, extending almost 
tlie entire length of the ventral surface ; in width it had not in- 
creased proportionately. 

The body-cilia were about two thirds of the diameter of the 
body in length ; several shorter, powerful, vibratile cilia were 
stationed along the entrance of the velum ; two rhythmically 
contractile vesicles were present, also a nucleus centrally situate. 
Owing to the great activity of the animalcule, I could not make 
out the oral aperture satisfactorily. I endeavoured to feed it 
with carmine, but was unsuccessful, because of its awkward situa- 
tion in the fork of the weed ; but occasionally particles of matter 
passed over the outermost aperture of the lorica, which were 
rapidly swept within. The hyaline membrane vibrated continu- 
ally as before ; and I am inclined to think it is an active agent in 
procuring food. Trichocysts were developed in the cortical layer. 

Its movements were much the same as before, except that they 
were more vigorous; and occasionally the anterior extremity 
would he protruded from the lorica ; it; would also occasionally 
reverse its position in the lorica. 

The nearest ally of the present species appears to be found 
in the typical genus of the family Pleuronemidse, 

which is defined in Mr. Saviile Kent’s * Manual of the Infusoria,’ 
vol. ii. p. 542 (pt. 4, 1881); but from all specific forms of which it 
differs in the possession of a membranous lorica. 

In his description of the family and genus (op. cit,), the aiii- 
malculesare described as essentially free-swimming. But I have 
no reason to believe that the present species ever quits its habi- 
tation to assume the habitual free-swimming character of all the 
PleuronemidsB previously recorded, nor have I ever seen an 
empty lorica. I am further of opinion that this sedentary stage 
is the mature condition. 

Mr. Kent remarks of JPlmronema Q* c, p. 543) that the trap 
maybe compared to the extensile hood of a carriage, or an outside 
window-shade, and, when not in use, is packed in neat folds round 
the animalcule’s mouth. I may mention, however, that I have 
never observed any retraction of the hood-like process in 
iricka. 

This peculiarity, its sedentary habit, and the presence of a lorica 
sufficiently, therefore, distinguish it from the genus comparted. 

I am indebted to Mr. Kent for^ kindly looking over' my "notes, 
and suggesting the generic and specific 'names' here' given. 
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Notice of the Discovery of Eemains of the G-reat Auk or Gare- 
fowl (Alca impennis^ L.) on the Island of Oronsay, Argyll- 
shire. By Symihgtoh Gbieve, Esq. (Communicated by 
Dr. J. Mitbie, E.L.S.) 

[Bead May 4, 1882.] 

(Plate IX.) 

Tbitstwobthy evidence goes to prove that the so-called Great 
Auk or Garefowl (Alca impennis) has been extirpated within the 
memory of living men — the very last living ones being recorded 
as taken in Iceland about 40 years ago, while still earlier in the 
present century stray examples were got within the British area. 
Eor the history and distribution of the bird, however, I need only 
refer to the able writings of Professors Steenstrup^, Newton t, 
and others % ; and for an account of its osteology to Prof. 0 wen^s 
memoir § on the Newfoundland specimens. Its remains in the 
kitchen-middens of Denmark, Iceland, and North America are 
authenticated ; but only in two instances have prehistoric rem- 
nants been found in Britain, viz. 2 humeri, 2 tibise and frag- 
ments, and portion of a premaxilla by Mr, S. Laing, at Caithness, 
and the front moiety of a sternum afterwards obtained from the 
same place by Dr. J. Anderson I]. 

(Since the above was written, my attention has been called to 
the Nat. Hist. Trans, of Northumberland and Durham, vol. vii. 
part ii. (1880), pp. 361-364, where it is mentioned some Gare- 
f owl-remains were found in a limestone cave near Cleadon, on 
the Durham coast, during 1878.) 

The rarity of this interesting avine form, and the fact of its 

^ “Efc Bidrag til Geirfuglens ” &c., in ‘Tidenskabelige Mecldelelser * for 
Aaret 1856 (Hjobenhavn, 1856-*57), pp. 33-116. 

t Ibis, 1861, pp. 374-379, 1870, p. 256, and Incycl. Brit. 9fch ed. 1876, 
ariiole' “Birds.”, 

f Among these may be mentioned “ The dare-Povl and its Histories,’^ Nat. 
Hist- Eey. 1865, p. 467 ; and ‘ Ueher JPlautus impennis von W. Preyer/ 1862, 
for a separate copy of which l am indebted to the author since the reading of 
the present paper. 

§ Trans. Zool. Soc. vol. T. p. 317 (1865). 

11 Consult ‘ Prehistoric Eemains of Caithness,* 1866, by Samuel Laing, MP. ; 
also “Notice of the Eemains of G-arefowl in Scotland,” by Dr. X Alex Smith, 
in Proc. Soc. Antiquaries Edinb. 1879, pp. 76-105. The portion of stern uim 
in Mus. Coll. Surg. Lond. is nximbered 1150 b, and was presented by Mr. Gt. 
Busk, through Dr. J. Anderson, and got at Keiss, Caithness, 

BINN. JOITEN. — ZOOLOGY, TOL. XTL , ' '86 > ' 
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being obtained in a new locality along "witb, other animal debris 
under peculiar conditions, warrant mj offering the present con- 
tribution to the Society. 

During the summer of 1879 the writer formed one of a small 
party wlio visited the island of Colonsay, to which is attached 
at low water tbe islet of Oronsay, the intervening strand being 
dry for abont three hours each tide. Finding we had entered 
upon a new field for study, we began to mate a list of the 
flora, wdiich has been published in the Trans. Bot. Soe. Edinh. 
(vol. xiv. parts 1 & 2). In the beginning of May 1880 we 
returned to tbe islands, and were struck with the remarkable 
appearance of a cone-shaped mound, on the eastern side of Oron- 
say. We shortly afterwards learned that Pennant, when he 
visited tbe island in 1772 % bad noticed tbe place, and describes 
it as a tumulus. Our repeated inquiry among tbe islanders as 
to wbat the mound was, or if they knew any tradition regarding 
it, resulted in their only knowing it by the name of Caisteal-nan- 
Gilleanf. 

Having in the winter following made the acquaintance of Mr. 
William Galloway, well known for his antiquarian researches in 
Scotland, and finding that some years previously he had visited 
Oronsay, we agreed to revisit the island, and did so early in 
June 1881, in company with Mr. Alex. Galetley, curator of the 
Museum of Science and Art, Edinburgh. 

Permission to make an excavation having been granted 
by Mr. Malcolm McNiell, the brother of the proprietor of the 
islands (Sir John Carstairs McNiell, V-C.), we proceeded forth- 
with. Our cutting was commenced at tbe base, and we worked 
inwards, but found the labour toilsome, and even dangerous, as 
large quantities of sand were continually falling overhead. At 
lastwefoimd itimpossible to work straight in upon the same 
level on which we started, and had gradually to work upwards, 
keeping the bottom of our trench about ten feet from the surface 
as we steadily excavated towards the middle of the mound. 

While we were engaged in digging, Mr. Galloway wm busy 
measuring and marking off the ground. He ascertained that the 
hillock is 150 feet in diameter, and nearly circular in form, the 
height being about 80' feet on the eastern' side, which ' gives" the 
greatest elevation, as the ground on the west. 

On the south-east of the mound there is a sand-pit, whence pro- 

^ Heanant, ' Tour through the Western Isles,’ Lond. 1772. 

t In tlie Gaelic literally the Castle oftheg6rTant8(G-illies or followers). 
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bably has been derived tbe sand wHcb covers all but tlie inner 
crust of this remarkable hillock. At the end of three days, we 
found we had made a cutting about 70 feet in length, and were 
close to the apex. By this time we had discovered abundance of 
shells, a few bones, and some rough stone implements, and with 
these we started for Edinburgh. Of this material Mr. G-aletley 
undertook examination of some, andBr. Traquair, E.E.S., and his 
assistant, Mr. John G-ibson, identified others. The two latter 
gentlemen simultaneously were struck with the remarkable form 
of a humerus of a bird, and guessed it to be that of the rare 
and extinct G-arefowI, which surmise turned out to be correct. 





The mound of CaisteaPnan-Gillean, on Orousay, The “Paps of Jura and 
extremity of Islay in the distance. From a photograph by Mr. Galloway, 
reduced. . . 

This discovery gave so much encouragement, that it led us to 
make arrangement to return to Oronsay in August and continue 
the excavations. Mr. Galloway started about the middle of the 
month, and remained working for six or seven weeks ,* I was for- 
tunate in being able to spend about a week in Ms company. 

During this visit we were employed removing the upper part 
of the mound, where the greatest deposits existed, as our expe- 
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rience showed ns that if it had been raised over any thing, or was 
the superstructure covering a place of interment, we could only 
ascertain this by digging down to the living rock, which is about 
3 feet below the original level of the sand at the outer edge of 
the mound, and possibly is the same under the apex. As the 
falling sand made this work very dangerous, we proceeded to re- 
move about 12 feet of the upper part of the hillock, and then to 
dig downwards, as circumstances permitted. By the end of 
September fully one third of the apex had been dug off, and 
every spadeful most carefully examined, so that not even the 
minutest object could be passed. The same rule has been followed 
all through ; and though the work went on so much more rapidly 
during our first visit, it was entirely owing to the fact that we had 
mostly pure sand to deal with : this contained not a vestige of 
remains, and seemed as if deposited from the sand-pit. To give 
some idea of the nature of the deposits as revealed by the sections 
examined during the digging, we may state that the outside of the 
cone is covered with grass, and beneath this with turf and blown 
sand to a depth varying from one to five feet, the greatest 
depth being at the north side of the apex ^ and gradually thinning 
off all round to the outer edge. Below that is a series of strata, 
composed principally of shells, which taper off from the apex 
similar to the upper deposit, and underneath these is pure sand. 
Where we began our excavations we found almost solid sand; 
then, after a few feet, we came upon a thin layer of shells near 
the surface, which was at first only about an inch thick, but as 
we w'orked inwards we found this line gradually getting thicker, 
until near the summit it was composed of numerous layers which 
were pretty clearly defined, though here and there they ran into 
each other, and altogether were about 8 feet from top to bottom. 

The greater part of the shells were those of the Limpet (Pa- 
folk wifafo, L.) j however, others were intermixed ; and besides 
these were a few bones, bone-implements, and oblong water-worn 
stones of a slaty character, some of which, we suppose, have, been 
used as limpet-hammers, which we shall speak of presently. 
Others have one end rubbed so as to form an edge, and are similar 
in appearance to prehistoric implements from the Swiss lake- 
dwellings, and also from Orkney, Shetland, and Vigton 
There are also a few oval and nearly round stones that showed 

* The Strong south winds have blown the sands northwards, causing the 
accumulation on that side of the mounds 
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marks of kaving been used for striking, along with some stone- 
beaters cracked by the action of fire, and, in addition, a few pieces 
of flint of small size. Of bone-implements we got several, but 
all in a fragmentary state. They consisted of two barpoon-beads 
(tbe one opposite, and tbe other alternately barbed), one bone- 
awl in a perfect state, and tbe point of another ; also a number of 
bones rubbed at one end, some on both sides, so as to give an 
edge, and others only on one side ; but most likely they were 
used for different purposes, as those rubbed flat only on one side 
are larger, and made of selected pieces of tbe bones of Eed Beer, 
wdiile some of those with the rubbing on both sides, so as to form 
an edge, are made of the same material ; portions of smaller hones 
have been used. In digging we came across some large flat stones, 
which had evidently been used as hearths ,* for they had charcoal 
and burnt material around them, but not in sufficient quantity to 
give the impression that they had been used for any great length 
of time ; and it was generally in the immediate neighbourhood of 
those ancient fireplaces that we got the implements. The cbar- 
coal is very soft, and has the appearance of having resulted from 
the burning of a soft wood. In the bed of Loch Eada, in Colon- 
say, are stumps of immense trees that may at one time have 
furnished the inhabitants with fuel. Being desirous to ascertain 
whether the charcoal and the wood from these tree-stumps agreed 
in striicture, we placed specimens of each in the hands of Mr, 

M. Macfarlane, B.Sc., Assistant to the Professor of Botany in the 
University of Edinburgh. He has identified the wood as that 
of the Groat Willow ^ (^Salix caprea, L.), though it is difficult to 
say categorically whether this and the charcoal are identical. 

The remains in the lowest deposits near the summit differed in 
some respects from those found nearer the surface. All are of 
a very rough description, indicating that the mound was used by 
a primitive and probably ancient people. In fact the question 
naturally arises, What can there be underneath that would account 
for this sand-hill ? The latest excavations, carried on during the 
month of March this year (1882) by Mr. Uahow^ay, show that the 
sand below tbe strata in which w^e have found the remains is not 
one vast homogeneous mass that has been accumulated at one 
time, hut is all blown or drift sand laid in regular layers, the 
upper part of each defined by a thin line of dark mould, with a 

* la tbe Hebrides the willow was used for mabiag bridles, ropes, and tackle 
of every variety. ' 
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few sea« and land-sliells intermixed ; but no implements or other 
remains have yet been met with in these lower deposits. The 
conclusion that all seems to point to is, that the lower part of the 
Caisteal-nan-Gillean has been formed by natural, and not human 
agency. 

Garefowl-hones described by Mr. Gibson (see Pkte IX.) : — 

1. Bight Jmmerus, measuring 4 inches in length, and 1 inch in 
breadth at the proximal end. The compressed shaft at its middle 
portion measures 6 lines in long diameter, and nearly 3 lines in 
short diameter. According to Professor Owen (Trans. Zool. 
Soc. Tol. T. p. 327), there is a thick ridge or raised rough surface 
near the radial end of the articular head of the humerus, extend- 
ing about 8 lines down the bone, wbich gives insertion by a well- 
marked narrow elliptical depression to the second pectoral muscle, 
the raiser of the wing. In the present specimen the bone of the 
ridge exhibits a diseased condition, tbe normal depression being 
changed into a deep trough 8 lines in length and 4 lines 
broad. 

2. Broscimal half of right humeni8,—Tot^ length of specimen 

2 1 inches ; broken about the middle of the shaft, which exhibits 
medullary cavity. This cavity measures 2| lines in long diameter 
by 1 line in short diameter, the shaft measuring similarly 6 lines 
by 2-|-. lines. ; , 

Distal half of left hnmerus, — Specimen measuring 2 inches 
2 lines ; shows medullary cavity. In this specimen the condyle 
and the three anconeal ridges are very perfect, 

4. Distal end of left Immenis, 3 inches in length. 

5, Left coracoid lone^ with a total length of 2 inches 4 lines. 
At the sternal end it is 10 lines in breadth ; hut as both ends are 
imperfect, it probably had a breadth of at least 1 inch. The thin 
lamelliform process given', off above the sternal articulation is also 
gone ; ' otherwise the coracoid is entire. Prom the sternal end it 

■ gradually contracts to 5 lines, then widens out, giving off a strong, 
eompressed process, w.hich is perforated. 

Ufper half of right coracoid.S^ecimen l|,inch in length, 
ending a' little below the perforated process. 

. 7. Distal end of right ■tiMa,--BipeGim^^ inch in length ; shaft 
/showing very minute medullary cavity. • 

' 8.' A: dorsal vertebra. , ' 

. In, addition to the above, Mr. Gallo.way has likewise discovered 

■ a number of ' othei:' remains, 'among which we may mention', several 
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upper and lower portions of humeri, lower ends of tibicT?, and 
entire femora, &c. 

We have therefore doubtless the bones of a large number of 
Grarefowd and aquatic birds. 

The following is a list of the other animal-remains from the 
mound ; — 

Mammals. 

Cervus elapims, L. Eecl Deer. Many the other remains, which may in- 

of the bones have been rubbed. dicate it is more recent. 

Mattes foina^ Jj. Marten. Mtcs decimajms, Pall, or rattus, L. 

Zutra vulgaris, Erxl. Otter. Eat. 

Ovis aries, L. Sheep. We have Leptts ciiniculus^lj. Eabbit. Found 

only one portion of a bone that in old burrows ; and the remains 

we are certain belongs to this appear to be recent, 

animal ; and it was found near JPhoca vihdina, L. Common Seal, 

the upper surface of the deposits, 8us scrofa. Pig. 

and is in better preservation than 

Birds. 

27m troih, L., or grylle, D. Gruillemot. And several other shore-frequenting 
birds, of which furculse, coracoids, scapulae, humeri, and femora remain for the 
present undetermined. 

Eish. 

Lahrus maculosus, Bl. Wrasse. Aeanfhias vulgaris, Eisso. Picked 

Mugil septenirionalis, Giinth. Grey Dog-fish. 

Mullet. Baja batis, L. Skate. 

CRirSTACEA55'S. 

Platgcarcmuspagums,'Bdw. Crab. 

Shells. 

Patella mlgata,Jj. Limpet. Axincea glycgmm$,Ij, 

Pecten opermlaris, Jj. Scallop. Cardium edule,Xi. Cockle. 

Ostrea edidis,!^. Oyster. Tapes pullastra^'M.oiA. 

Bucciniim undaium, L. Horse T. virgineus, L. 

Whelk. Venm casina, L. 

Litiorina littorea, L. Periwinkle. Ensis siliqua, Linn, 

Cgprma islandka, L, Trivia europcea, 

LcBVicardiim norvegienm, 

With regard to these remains, we may observe that the bones 
of the Bed Beer, though found all through the strata, even in 
the highest, were most plentiful in the lower deposits, and seemed 
to become much less common in the upper layers. It would seem 
that this probably indicates that the animal was becoming gra- 
dually less abundant during the period that Caisteal-nan-Grillean 
was inhabited. We may also remark that, as in our excavations' at 
the Crystal-Spring Cavern, ■ Colonsay, we only found the' bones 
of the Bed Beer in the lowest deposits of the cave-floor, it 
appears therefore that there is. good reason to suppose that the 
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time at wMcli tlie upper deposits at the mound were formed and 
the earliest deposits of the cave is about the same. Moreover^ 
as the Deer-remains in the cave are not found very frequent, it 
is quite possible it was only occupied after the mound had ceased 
to he a place of human residence. If our conclusions upon this 
point he correct, the mound mnst have been occupied at a very 
early period in the history of the isles, as we find in the upper 
deposits of the cave-floor, and above the strata in which we have 
found the Deer-hones, other remains which point to these having 
been formed during the Danish or Norwegian occupation of 
Colonsay and Oronsay. 

Another evidence of the antiquity of the mound is in the absence 
of Ox-remains, which are met with in the upper deposits of the 
cave under stalagmite. The remains described as those of the 
Pig may possibly belong, not to the domestic Hog, but to the 
Wild Boar. As Sir John Lubbock remarks'^, Professor Steen- 
strup does not believe that the domestic Hog is represented by 
its remains in the Danish shell-mounds ; and, besides, one of the 
rib-bones in our possession bears evidence of having been broken 
and afterwards having united, and such an injury, it seems to us, 
would most likely be received in the chase. 

One remarkable feature of the deposits at Caisteal-nan-Grillean 
is the immense number of Limpet-shells, very many with small 
holes in them, caused, we believe, by the stroke of the rough 
stones used as hammers to knock them off the rocks. Almost 
all the stone-implements are just suitably-shaped stones taken 
from the beach ; but nearly all those found in the neighbourhood 
of the hearths bear marks of having been rubbed at the one 
end, and, with tw’'o exceptions, are all small, varying from 2 to 
S inches in length j while many of the stones we call limpet- 
hammers are quite a foot in length, and, with the exception of 
being sometimes fractured at the ends, bear no evidence of having 
been used. Nearly all these are found lying among the thinner 
deposits of shells away from the centre of the mound, as if they 
had been thrown there to be out of the way from the hearths. 
Our reason for calling them limpet-hammers is as follows: — 
We had been making inquiries among the islanders for those 
.implements, but„without, success, as we understood, they were 
■ careMlj fashioned, or 'selected stones that were handed' down .by 
the fishermen from father to son v and we found that most of 
^ ‘Kaiural Historv Eeview/^ 
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tlie men used tlie blade of an old reaping-book to knock the 
Limpets off the rocks. However, we also discovered that, failing 
an instrument of that kind, they then took an oblong-shaped 
stone from the beach. The second day of our excavations at 
Caisteal-nan-Gillean we were puzzling ourselves as to what could 
be the use of the numerous oblong stones we met with among the 
shells, and mentioned the matter to our workman, who was accus- 
tomed to go to the fishing, and he seemed, just as a matter of course, 
to inform us that they were limpet-hammers. Ha assured us 
that he and his fisher-mates often took such stones from the 
beach when proceeding on a trip, and would retain the stone for 
collecting bait until the end of their fishing, when they would 
throw it away. Subsequent inquiries have only helped to con- 
firm us in the opinion that the large oblong stones found at 
Caisteal-nan-Gillean are really limpet-hammers. "Wemnderstand 
that similar stones have been found in the ancient kitchen- 
middens of other localities, and have proved a puzzle to antiqua- 
rians ; but we think what we have stated will be found to be the 
real solution of the mystery. 

DESOEIPTION OF PLATE IX. 

All the bones are drawn of natural size. 

Figs. 1-5. Dorsal vertebra shown in its different faces 1, side Tjiew ; 2, from 
above; 3, from below ; 4, in front ; 5, from behind. 

Figs. 6-8. The entire left coracoid in three aspects : — 6, exterior ; 7, interior ; 
8, its antero-inner edge. 

Fig* 9. Upper moiety of right coi’acoid, viewed from the front and inside. 

Figs- 10-14, Different views of the right humerus:' — 10, posterior surface; 
11, anterior surface; 12, external front edge; 13, superior condyloid 
extremity; 14, inferior condyloid extremity. 

Fig. 1 5. Distal segment of left humerus. 

Figs. 16-19. Difihrent -views of the distal end of the right tibia 16, interior ; 
17, posterior ; 18, anterior ; and 19, the inferior face. 

Descriptions of new or little -known Oomatulce. — -I. & II. 
By^ P. Heebeet Oaepekteb, M.A., Assistant Master at,' 
Eton College. (Communicated by Dr. W. B. CabpekteEj 
' ' ' C.B.,E.E.S., E,L.S^^ 

[Bead June 1, 1882.] 

The two following articles are the commencement of a series which 
I propose to offer to the Society from time to time, containing 
descriptions of Oomatulcs that are either entirely new or but little 
known to zoologists. In all the principal museums of the Conti- 
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nent timt I visited in tBe summer of 1880, 1 found great numbers 
of undescribed Comatulm from very various localities. Some few 
of these I have worked out already^, while others are described 
in the following pages ; and I hope in course of time to he able to 
take advantage of the courteous offers that have been made to 
me, and describe those that are as yet unnamed. They are very 
numerous, however ; and when my descriptions of the hundred 
odd ‘ Challenger ’ species shall have been published, there will yet 
remain some fifty more, from the dredgings of the IJ.S. Coast 
Survey, to he wmrked out. Even after making allowance for the 
immense amount of local variation which occurs in the group, I 
should estimate it to contain at least four hundred species. Only 
thirty of these were described by Miiller ; and since his time less 
than twenty had been described by other naturalists up to the 
time when I began to work at the group, rather more than sis 
years ago. Eoughly speaking therefore, and apart from the 
* Challenger ^ and Blake ’ collections, there remain some two 
hundred species yet to be described ; so that a veiy long time 
must necessarily elapse before it is possible to make out a check- 
list of the Gomatulds like the admirable one of the Ophiurids 
which Mr. Lyman has published. 

I have often wondered why the family has been so entirely 
neglected since the time of Miiller ; but the result is very advan- 
tageous to present workers in one point, viz., the very small 
amount of literature that has to be consulted. On the other 
hand, it is no easy task to draw up a satisfactory scheme of classi- 
fication for four hundred species, more than nineteen-twentieths 
of which belong to but two genera. Only three species of Pro- 
maclioGrinus are known, and three of Atehcrimis. These last, 
together with the four species of the genus ’Eudiocrinm^ are de- 
scribed in the following pages. 

■ .L'-Ok the Speoies oe Ateleceikus AKn EnniocBiKust. 

0-enus Ateeeceikhs, P. Carpenter^ 1881J.' 

Ceatrodorsal acom-shaped, and bearing five vertical double rows of 
eirrus-sQcketSj those of each row alternating with one another and with 
the sockets of adjoining rows. They have horseshoe-shaped rims, the 

„ ■ The ComMulm of the Leyden Museum/* 'Hotea from the Leyden Museum,, 
wok iii. pp. 17S»“217. 

' 't Published' by' permission of the Lords Commissioners of the 'Treasury, and 
of Oarlile 'P, Patterson, Superintendent of the 'IJ.S. Coast Survey, ■ 

f Bull., 'Mus,, 'Comp. 'Zooi, ,vol. ix.-.;no,.4, p. "16. / 
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arches of which are directed npw^ards^ while the tw^o ends slant downwards 
and outwards. Radials separated from the centrodorsal by a complete 
circlet of basals. The first six or more brachials bear no pinnules. 

BemarJcs. Three species of this interesting genus are known^ 
two from the Atlantic and one from the Pacific Ocean. One 
{A. cudensis) was dredged near Havana in 1868 by the U.S, Gulf- 
stream Expedition, though its singular characters were not then 
recognized. A second species (A, halanoides) was first obtained 
by the ‘ Challenger ’ (1873) in the Atlantic, somewhat to the 
south of Pernambuco. It was subsequently found off the north 
coast of Cuba by the U.S. steamer ‘Blake’ (1877-78), and again 
at four stations in the Caribbean Sea by the ‘ Blake’ Expedition of 
1878-79. The remaining species (A. Wy villi) was dredged by the 
‘ Challenger ’ in the neighbourhood of the Piji Islands. Only one 
specimen was obtained, which, like the solitary example of A. 
lalanoides from Pernambuco, is very mueb mutilated. The disk, 
however, is •\dsible in both, which is not the case with any of the 
American specimens, though these last have more of the arms 
preserved. 

From a morphological point of view, Atelecrimis is by far the 
most interesting of all the free Crinoids, as has been already 
pointed out in my preliminary ‘ Blake ’ report. The bathymetri- 
cal range, as at present known, varies from 291 to 450 fathoms ; 
and it has a considerable geographical extension, occurring in the 
West Atlantic and Mid-Pacific, though not known as yet from 
any intermediate localities. 

1. ArEUECEiOTs BALAKOiBES, P. 1881. 

Antedon cubensis, Pourt. (pars) Bull. Mus, Comp. Zool. vol. v. no. 9, 
p. 214. 

Atelecrinus halanoides, P. M. Carpenter, Bull. Mm. Comp. Zool. yq\. 
ix. no. 4, p. 16. 

Centrodorsal acorn-shaped, reaching 5 mm. high by nearly 

mm. in diameter. It bears five vertical double rows of cirrus- 
sockets, the upper ends of which are separated by more or less di- 
stinct interradiai ridges. Pour to six sockets in each row, the 
dorsal pole, though rough, being free from functional sockets. 
The ends of their horseshoe-shaped rims slant downivards and 
outwards, but are much more prominent in some individuals than 
in others. 

The cirri have three or four quite short, almost triangular basal 
joints. ' The next joint is twice as long as wide, and its, successors 
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are mucli elongated, reacMng 2| mm., with a slight tendency to 
overlap one another on the ventral side of the cirrus. There are 
prohahly about 35 joints, the length much exceeding the breadth 
till the penultimate, which is followed by a very small terminal 
claw. The last six joints taper rapidly. 

The basal ring is a very thin plate rising at the interradial angles 
into triangular elevations, which are produced slightly outwards 
and rest upon the upper ends of the interradial ridges of the centre- 
dorsal. Tirst radials broad and tolerably flat, their size varying 
with the age of the individual. Second radials more arched, ob- 
long, and quite free laterally, their hi’eadth in the adult being one 
and a half times their length. Axillaries pentagonal, twice the 
length of the second radials, into which they have a slight back- 
ward projection. Their width is about equal to their length, but 
their proportions and .also those of the second radials vary slightly 
in different individuals. 

Eirst brachials well separated laterally, with their inner sides 
shorter than the more rounded outer ones. Second brachials 
irregularly quadrate, projecting slightly backwards into the first. 
The following joints have markedly unequal sides. Except in the 
syzygial joints the length is at first less than the breadth, but 
gradually becomes more equal, and exceeds it after the fifteenth 
joint. Terminal joints relatively longer and more equal-sided. 
Arm -bases smooth, hut the middle and later joints overlap 
slightly. 

The first syzygium on the third brachial. The following syzygia 
at intervals of from one to six, usually of two or three joints. 

Eirst pinnule nearly always on the 12th brachial, and consisting 
of about a dozen elongated joints. The following ones increase 
in size and in the number of joints, decreasing again towards the 
arm-ends. The lower joints of the middle and later pinnules 
bear irregular spinous processes on their dorsal edges. 

Mouth excentric, and surrounded by a large peristome. Im- 
mediately behind this is the anal tube, which is thus nearly cen- 
tral Bisk 6 mm. in diameter. In the ‘ Challenger ’ specimen a 
few minute calcareous granules are: visible on its ventral surface, 
and also on its sides between the rays. The ^ Blake ’ specimens 
are more naked. The brachial ambulacTa lie close down upon 
and between the muscular bundles, and have a few scattered 
aacculi at their sides. Colour of skeleton white or brownish 
white. 
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1873. H.M.S. ‘ Cliallenger.’ Station 122. Lat. 9® 5'S. to 9° 10' S. ; 

Long. 34° 49' W. to 34'^ 53' W. Deptli 350 fms. Mud. One 
specimen. 

1877"78. U.S. C.S. str. ^ Blake.’ Station 43. Lat. 24° 8' N. j Long. 

82° 51' W. Depth 339 fms. One specimen. 

1878-7^* Ditto. Station 150. Between St. Kitts and Nevis. Depth 
373i fms. Ooze and coarse fragments of pumice. Two 
specimens, one of which is young. 

Ditto. Station 151. Off Nevis. Depth 356 fms. Two 
specimens. 

Ditto. Station 222. Off St. Lucia, Depth 422 fms. One 
specimen. 

Ditto. Station 260. Off Granada. Depth 291 fms. Fine 
grey ooze. Two specimens. 

The nine individuals of this species which I have examined all 
agree very well in their general characters, hut differ conside- 
rably in the relative proportions of the two outer radials and of 
the lowest hrachials. In all of them which have enongh of the 
arms preserved the first pinnule is on the twelfth brachial, except 
in one arm of one individual, in which the tenth joint bears the 
first pinnule. 

2. Atelecbiktts cxjbei^sis, Fourt,y sp. 

Antedon cubensis, Pourt, [pars) Bull Mus, Comp, ZooL vol. i. no. 11, 
p. 356; and vol. v. no. 9, p. 214. 

Ateleciinus cubensis, P. H. Carpenter y Bull, Mus. Comp, Zool, vol. ix. 
no. 4, p, 16. 

Description of an Indwidual, — Centrodorsal acorn-shaped, 2 
mm. high and nearly 2 mm. wide, covered by five double rows of 
closely-set cirrus-sockets, which extend almost to the dorsal pole. 
Usually four sockets in each row, with very strongly marked 
horseshoe-shaped rims, the ends of which stand out prominently, 
so as to give the surface of the plate a very rough appearance. 
Its uppermost portion bears no spckets or only very imdimentary 
ones, and is produced at the interradial angles into five promi- 
nent ridge-like processes, which disappear below between the 
rows of sockets. The basal ring is pentagonal, with its angles so 
produced as to rest on the upper ends of these ridges. It is 
of nearly uniform height (*5 mm.) all round the calyx, rising very 
slightly at the interradial angles. 

First radials short, broad, and considerably arched. Second 
radials twice their length, and ratber wider than long, with the 
distal edges incised to receive the proximal angles of the quadrate 
axillaries, which are also wider than Ion g- 

First hrachials well separated laterally, with the inner sides 
much' shorter than' the outer 'Ones, which 'sometimes, ■ project 
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slightly beyond the edges of the axillaries. The distal edge is 
much incised to receive the strong backward projection of the 
quadrate second brachial. The following joints have markedly 
unequal sides, the third (or occasionally the fourth) and the fifth 
or sixth being syzygies. 

Disk naked. Month slightly escentric, with the anal tube 
just behind it. Brachial ambulacra close down upon and between 
the muscular bundles. Skeleton brownish white. 

Off Cojima, near Havana. Depth 450 fms. One specimen. 

Although this species was discovered some four years earlier 
than At. lalanoides, I have thought it best to take the latter as 
the type species of the genus, as it is represented by more abundant 
and better preserved material, the single example of At. cuhensis 
having lost all its cirri and all the arms above the first six or 
seven joints. The specific name -was given to it by Pourtales, 
who referred it provisionally to the type of Antedon ctibensis^ 
which was obtained in the same dredging. The chief difference 
between it and Atehcrinus halanoides is in the uniform height of 
the basal pentagon, and the stronger backward projection of the 
thbd radials and second brachials into the preceding joints. 

' 8. Atelecbiots WxTiLux^, n.sp 

BeBcripmn of an Centrodorsal acorn-shaped, 

4 mm. high by 3 mm. wide. The double rows of cirrus-sockets 
are well separated from one another by intervening spaces, and 
do not reach the dorsal pole. Dour, or rarely five, sockets in each 
row, the ends of which stand out prominently and give a serrate 
appearance to the lateral edge of the plate. The upper portion 
is uniformly smooth, -without any interradial ridges ; but the edge 
is marked hy five slight incisions situated interradially. 

The basals are nearly uniform in height throughout their whole 
width, but are somewhat arched in form. The apex of each arch 
is interradial, 'and the interval between it and the notched edge 
of the centrodorsal helow'is.only occupied by perisome. Hence 
thebasalringis really only in contact' with the centrodorsal at 
Its five lowest points, i. e. at the interbasal sutures, immediately 
beneath' the middle of each first radial. The .latter have exceed-- 
' inglyhigh m'uscle-plates' projecting' inwards ; but their dorsal sur-' 
'face is; barely half as long' as ■that -of 'the second radials. These 
are nea,rly 'square, but' deeply incised to receive the' strong '.back- 

I dedicate this' very interesting species to the memory of Sir Wyviile 

'■Thomson, 
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ward projections of tlie axillaries, wMch are ronglily rhombic and 
slightly wider than long. 

Eirst hrachials well separated laterally, with tlie inner sides 
much shorter than the outer ones, and the distal edges much in- 
cised to receive the strong backward projections of the quadrate 
second hrachials. The following joints have markedly unequal 
sides with syzygies on the third or fourth, and again on the fifth, 
sixth, or seventh hrachials. 

■ Disk almost naked, 4 mm, diameter. Mouth excentric, and 
surrounded hy a large peristome, immediately behind which is 
the nearly central anal tube. Brachial ambulacra close down 
upon and between the muscular bundles. Skeleton light brownish 
white. 

H.M.S. "Challenger.’ 1874. Station 174. Lat. 19== 10' S. ; Long. 178° 
10' E, Depth 225, 610, and 210 fms. Globigerina-ooze. One specimen. 

Atelecrimis Wymlli differs from the two forms already described 
in the greater squareness of the second radials, and in the curious 
relation of the basais to the centrodorsal. They are of uniform 
height, as in At, ciibenm^ but are not in contact with the centro- 
dorsal at the interradial angles of the calyx, being separated from 
it on the exterior of the calyx by a gap which is filled up by peri- 
some. Apart from its purely morphological importance, this 
Pacific species is also interesting as showing the wide distribution 
of the genus. 

ExjJDiocEiinjs, gen. nov. 

1868. Opliiocrmiis, C. Semper, Wiegm, ArcMv, Jahrg. xxxiv. p. 68. 

1869. Comatula (Ophiocrinus), P, de Loriol, Benkschr. d, allg, schweis, 
GeseUsch.f. d, ges. Naturw, Bd. xxiii. (Zurich, 1869), p. 57. 

1879. Ophiocrinus, P. H, Carpenter, Proc* Boy* Soc. No. 194, 1879, 
p. 385. ; ,, ' _ ^ ' ' 

1879. Ophiocrinus, P. de Loriol, Monogr, des Crindides fossiles de la 

Swme (Geneva, 1877“'79), p. 277* 

Centrodorsal and first radials like those of Antedon; but the radials 
bear the hrachials directly without the intervention of axillaries, so that 
there are only five undivided arms. Mouth central, Sacculi abundant? 
scanty, or absent altogether. 

The genus Ophiocrinus was established hy Prof. Semper in 
1868 for an elegant little Comatula with five undivided rays, which 
he had discovered in the Philippine Islands ; and in the follow- 
ing year a fossil species was described by De Loriol from the 
NTeocomian of Switzerland. . The generic value of the type was 
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douMed by Schldter^; and I have myself bad some besitation in 
regarding it as equiyalent to Anfedon, Actmometra, and Froma- 
chocrinm f. S'or there is no definite character, except tbe sim- 
plicity of tbe rays, which can separate OjpMocrmm from the ordi- 
nary ten-armed Antedon ; and in one of the three known species 
of the ten-rayed ’Promacliocnnus the rays divide, so as to form 
twenty arms ; while in the two others there are ten undivided 
rays. But this character alone would hardly justify the separa- 
tion of the simpler type of FromacJiocrimis from the twenty- 
armed form ; while I have an abnormal specimen of an Antedon 
with only nine arms, owing to one of tbe rays not dividing, which 
is the case with all the rays of OpMocrimis, 

nevertheless it sometimes happens that a character which is 
only of specific value in one type may he of generic value in ano- 
ther ; and as four recent species of Ophiocrinns are known which 
range from Japan into the South Pacific Ocean (lat. 37° S.), 
together with the fossil from the neocomian of Switzerland, the 
simplicity of the rays appears to he a character of some morpholo- 
gical importance ; and I am therefore disposed to admit the 
generic value which was originally assigned to it by Semper, 
Unfortunately, however, this type cannot continue to bear the 
name by which it has been hitherto known. Por Salter, fifteen 
years previously to Semper's description of OpMocrinm^ had 
designated by the same generic name an obscure Crinoid from the 
Devonian of South Africa ; and the confusion thus existing was 
increased by the posthumous, publication, in 1878, of the late 
Prof, Angelin’s ^ Iconographia of the Swedish Silurian Orinoids,’ 
in which the name Ophiocrimis is connected with a third and 
totally distinct type. 

Prof. Semper’s genus being thus preoccupied, I propose to call 
the type Mudioorinm (evdios, calm), in allusion to the fact that all 
the recent species of it which are known to science are limited to 
the Pacific Ocean. , ■ ■ 

In its central mouth and in the structure of its calyx Uudio- 
.criW; is" essentially m, Antedon, ' But 'the sacculi which are 
'' usually .'80 abundant at ihe sidesofthe ambulacra of this, genus, 
are 'not bo" constant in iniwum has numbers 

of :theiii, while .'they are' scanty, in' M mrians, and altogether,. 

; ', * .'.^‘Uehereinigeastylide Orfeoidea” Zeitsehr. der deutsch. geolog, Gesellsch. 
Jahrg/'IBTS, p. 40. 

' ,t' Quart .(Joiira. 'Cleol. Soc. vol. x3:xTi..p, 41. 
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absent in the two remaining species, wliicli I have never found 
to be the case in Antedon, though I have examined over one 
hundred species of this genus. 

Genus Eudiocrinus. 


1. First two brachials united by syzygy. First 

pinnule on the second brachial L indivism, Semper, 

IL First two brachials united by a ligamentous 
articulation. 

1. First pinnule on second brachial 2. mrians, ii. sp. 

2. First pinnule on fourth brachial. 

(i) Disk plated. First brachials nearly 

oblong 3. Sempey'ij n. sp, 

(ii) Disk naked. First brachials trape- 
zoidal 4. japonicuSf n. sp. 


1. EnniocRiKiJS ixnivisus, Semper^ sp. 

Ophiocrimis indivisus, Wiegm. ArcJiw^ Jahrg. xxxiv. p. 68. 

Description of an Individual . — Centrodorsal small, convex, and 
bearing about twenty cirri in two marginal rows, the dorsal pole 
being free from them. Cirri 9 mm. long, of about twenty joints ; 
the third square, or a trifle longer than wide ; the fifth is the 
longest, and the following ones nearly all longer than wide, and 
overlapping on the dorsal side ; penultimate with an opposing 
spine. 

Eadials partially visible, and about one third the length of the 
compound joint formed by the syzygial union of the first two 
brachials, the second of which bears a pinnule on the left side. 
Third brachial short, oblong, and hears no pinnule. The next 
four or five joints nearly oblong, slightly shorter on one side 
than on the other, which is not so long as the breadth and hears 
a pinnule. The tenth and following joints have more markedly 
unequal sides, the longer of which is longer than the breadth. 
About 120 arm-joints, the middle ones nearly square, and the ter- 
minal joints elongated. 

Second syzygy on the fifth brachial, the next on the ninth, and 
the next on the thirteenth (once on the twelfth) brachial ; after 
this an interval of two joints between successive syzygia. 

First pinnule (on second brachial) quite small, consisting of 
about a dozen short joints, the basal ones of which are rather 
broad. Second pinnule (on fourth brachial) somewhat longer 
and stouter *, the third and fourth very much so, with longer and 
more massive joints. The next three or four pinnules on either 
side gradually decrease in size ; and the following ones increase 
mm JOTBJSr*— ZOOIOOT, Ton. XTT. ■ '37, 
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again, tlie teminal ones being verj long and slender, so as to 
give the arms a very feathery appearance. 

Disk lost. Sacculi tolerably close on the arms, but much 
larger and more closely set at the sides of the pinnule-ambulacra, 
which have only the very slightest trace of any superficial lime- 
stone deposits. 

Colour of skeleton brownish white. 

Spread 15 centim. Disk must have been somewhat less than 
3 mm. diameter. 

Locality. Pandanoii, near Bohol, Philippine Islands. 30 fms. 

The unique example of this species, which was dredged by Prof. 
Semper at Pandanon, is noW' in the collection of Dr. Carpenter. 
Prof. Semper’ s description of the type is an excellent one ; hut I 
have ventured on another in order to add in some points which 
w^ere not noticed by him, and are of interest iii the comparison 
of Hiidiocviims mth other Comatiilcd. It is a very slender and 
graceful [little species, differing altogether in appearance from 
thoBe di*edged by the ‘ Ohallengei*’ which are described below. 

2. ' EirniocBm’s taeiaxs, n. sp. 

Centrodorsal lowq nearly hemispherical, bearing about twenty 
cirri in two rows which leave the dorsal pole free. Two forms 
of cirrus occur in the same indiridual. — (1) With the three hasal 
Joints as long or a trifle longer than wide ; the fourth consider- 
ably longer, and the fifth and next following ones still more so, 
reaching 3 mm, in length. Terminal joints iinlmown. (2) 
Cirrus-joints quite short, the first six about square, and the next 
six a trifle longer than wide. Eemainder unlvnowii. EadiaJs 
partially visible. Pirst hraehials nearly oblong, iiiciined to be 
trapezoidal, with small lateral processes w’hicli are tlie edges of 
the muscle-plates for articulation with the' radials, Second bra- 
chials also nearly oblong, with traces of a backward process into 
the preceding joint, a pinnule on the right, and a small process on 
The,;' left side.' , The ■ following joints have tmequal sides, with' a 
',,:'piimuie',on'the shoider,'a a large wing-shaped process on thc 
'■longer, .'.which ce.ases on the sixth, or may go on to the eighth 
'|o,int. ' ■ 'Sueee'eding joints" qua'drate - and unequal-sided, with'^ the 
'■ ■','piniiiile'oii"'the', 'longer side. . Tlie-rivelfth: and following joints' 
'.'-■aredistincdlylongerthanwide.'''. 

... Syzygia, o'n.the.'fo.iirth and. eighth or ninth, hraehials ; 'theU' all 
' . interval of 2-5 joints bet ween ■'successive, syzygia*, 

. . The first .s.'k pinnules -.haTo wide.' basal 'joints,' 'the fourth and 
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two following ones being more or less expanded towards tlie 
dorsal side. Tliis is most marked in the lowest pinnules of tlie 
larger speciiiieii. Tlie later pinnule-joints are elongated, but 
Teiy iiiucli more slender in tbe small specimen tliaii in tlie larger 
one. Tlie ioiver piiiniiles appear to be tbe longer, containing 
more numerous, tliouglr shorter joints. That on the fourth bra- 
chial in the larger specimen is almost 12 mm. long, and consists 
of twenty-five joints. 

Bisk 5 mm. nude. It bears numerous calcareous nodules, but 
the brachial ambulacra only hare delicate rods and networks of 
limestone at their sides. Sacculi are present, though small, in- 
conspicuous, and few in niimher. Skeleton white. 

The smaller specimen is 3k mm., and the larger 4| mm. across 
the centrodorsal. 

H.M.S. ‘Clialleuger.* 1874, Station 205, Lat. 16® 42' N.j Long. 119° 
22' E. Depth 1060 fms. Grey ooze. 

This is a yery singular species. The two mutilated iiidiyicliials 
described aboye resemble one another very closely in the charac- 
ters of the calyx and arms, while the cirri and pinnules vary 
considerably. In the smaller one I can find no certain trace of 
any but the long-jointed cirri like those of JE, Semperi and 
U. japo7iicus. But in the larger form, which retains the bases of 
two, if not more, of these, the majority of the cirri consist of 
numerous short joints but little longer than wide. 

In the smaller form, again, most of the pinnules are quite 
slender and delicate, wdth somewhat glassy joints wdiich are 
twice, or more than twice, as long as wide. But in the larger 
one they are usually considerably stouter and more massiye, 
though one or two of the low’-est pinnules are much more slender 
than their fellow's, and somewhat resemble those of the smaller 
individual. The variation in these pinnule characters and the 
striking dimorphism of the cirri are the more remarkable, as 
in most Comattdce the peculiarities of these organs are of consi- 
derable value in the distinction of species. 

'3* Eitmoceiwtts SbmpeeXj n. sp, 

Centro dorsal small j nearly hemispherical, , or somewhat flat- 
tened, thickly covered with cirrus-sockets .except at the dorsal 
pole. These have strongly marked articular rims around the 
openiilg of the central canal, and are from twenty to thirty in 
number. Cirri probably 30 mm. long and tapering, of 21+ 

■ 37 ^ . , 
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joints ; tlie first tliree quite sliort, tlie fourtli more tiiaii twice 
as long as wicle, and tlie next four tlie longest, sometimes ex- 
ceeding 2 mm. Tlie following ones diniinisli slowly in size, but 
exlnbit no traces of any dor>sal spines. 

Eadials partially visible. Eirst bracMals nearly oblong, widen- 
ing slightly, and then narroiving a little. Second hrachials 
quadrate, and appearing in a side view of the speciineii to project 
strongly haclvAvards into the first hrachials, as the surfaces of 
both joints rise towards the middle of their line of junction. 
The following joints have unequal sides, the fourth having a 
syzygy and hearing a piiniiile on the shorter side. In one spe- 
cimen the pinnule is on the right side in all but the right ante- 
rior ray ; and in the other in all hut the two aiitero-iateral rays. 
The seventh joint is more oblong ; and the eighth and following 
joints become more distinctly unequal- sided, the breadth being 
somewhat less than the length of the longer side wdiich hears 
the pinnule. Eurther out on the arms the length gradually in- 
creases ill proportion to the breadth, and the joints become more 
and more cylindrical. 

The second syzygy is on the seventh, eighth, or ninth hrachial ; 
and the later syzygial intervais vary from one to four joints. 

The lower pinnules are all about equal in length, and consist 
of some twenty joints. Except in the first four or five pinnules 
ail but the lowest joints are twice as long as broad, or slightly 
longer, and more transparent and glassy than the cirrus-joints. 
Ovaries short, not extending over more than three or four joints. 
Towuirds the arm-ends the pinnules gradually decrease in length 
and in number of joints. 

Mouth central. Bisk and ann-bases rather closely 2 )kted, but 
the brachial ambulacra merely have irregular rods and networks of 
limestone at their sides. They lie close down hetw^een the muscles 
and show no traces of saeculi. Skeleton white, 
w ■ Bisk 5 mm. in diameter. .Eadial pentagon' 4 mm. Spread 
, .probably about IS cm, . 

, ■ ChalieBger,’ 18'74. Station 164. ■ Lat. 34° 8' S . } Long. 152° 0' 

: E." Bepth 950 fms.', ; Grey ooze- One specimen.' 

'Statio'tt, 169. " Lat. 37,“' 34' S.j Long. 179° 22' E, ' Depth 700 Tins. 
. . ' Grey ooze* Two specimens,' 

1 have named Ibis. 'species; after .Prof. Semper of .Wiirzburg, 
• to whom we, owe the discovery- during hk 'residence,' in the 
„ Philippine Islands' of the type species of , 
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Tlie absence of pinnules on the second and third braehials dis- 
tinguishes it from this last and also from mrians. Although 
E. indivisus is richly provided with large sacculi at the sides of 
the brachial ambulacra, they are smaller and more scanty in A. 
varians than in Atelearimts or in any Antedon I know ; while 
they are absent altogether in E. Bem^eri and in the closely allied 
A japonieus. These organs occur in all the other genera of 
Oormtulm which have a central or a subcentral mouth, viz. Atele- 
crhmz^ Antedon^ and FromacliOGrimts ; while they ax^e also found 
in nearly all the genera of Stalked Crinoids which ha'^'e the 
mouth in this position, viz. RMzocrimis, Pentaerimis^ and Bathy^ 
Grimes. I have no information as to their presence or absence 
in Ilycrimis, but I have failed to find them in Holopus. 

Eiidiocrinus Bemperi, like other Comaiulm^ exhibits a certain 
amount of local variation. All three specimens were obtained in 
a very mutilated condition, hardly any thing remaining of one of 
them but the calyx and the bases of three arms. But sufficient 
remains of the other two to indicate a considerable amount of 
flexibility in some of their characters. That from the lesser 
depth (Station 169) is the larger of the two, and its disk bears 
larger and more numerous plates ; while there are fewer cirri on 
the centre dorsal, and the pinnule-joints are somewhat shorter and 
less glassy than those of the individual from Station 164. In 
the former also, both the antero-lateral rays have the first pinnule 
on the left side; while in the latter this is only the case in the 
right anterior ray. , 

4, Eijdioceiotb iTAPONicns, ^ 

Centrodorsal relatively large, conical, and covered except at 
the dorsal pole by 40-50 cirrus-sockets, with a well-marked arti- 
cular rim around the opening of the central canal. Cirri more 
than 35 mm. longv tapering, and consisting of 27 -|- joints ; the 
first three are quite short, the fourth a good deal longer than 
wide, and the next four the longest, but scarcely reaching 2 mm. ; 
the following ones diminisli slowly in size, but exhibit no traces 
of any dorsal spine. 

Badials just visible. First braehials trapezoidal, the proximal 
edge being wider than the distal one, where the union with the 
second brachial is by a ligamentous articulation. The proximal 
faces are produced into large muscle-plates for articulation with 
the radials. The second braehials, as seen from below, are also 
; trapezoidal, being .narrower' along ',tbeir proximal edges. " .The 
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surfaces of botli joints rise towards the middle line of their j unc- 
tion ^ so that in a side view of the specimen the second seem to 
have strong backward projections into the first brachials. The 
next four or five joints have unequal sides, the fourth being a 
syzygy and bearing a pinnule on its shorter side. In the only 
specimen with all the arm-bases preserved, one of them has the 
first pinnule on the left side. The fifth and one or two follow- 
ing joints also have the pinnule on the shorter side. The next is 
more oblong, and its successor again a syzygy, with the pinnule 
on its longer side. The succeeding joints have still more 
markedly unequal sides, the breadth being about equal to the 
length of the longer side. After the second syzygy there is an 
interval of four or five joints between successive syzygia. 

The lowest pinnules are apparently tolerably equal, consisting 
of some trventy stout joints, of which only a few middle ones are 
longer than wide. Beyond the eighth brachial, the pinnule -joints 
become relatively longer and thinner and the pinnules more slender. 
Ovaries short, not extending over more than three or four joints. 

Mouth central or suhcentral. Bisk naked, 7 mm. in diameter. 
Brachial ambulacra close down between the muscles, with a few 
supporting rods and networks of limestone, but no traces of 
.saeouli...Skeletonwhite..,- 

Diameter of radial pentagon 4| mm. 

H.M.S. ^ Challenger/ 1,874. Station 235. Lat. 34“^ 7 ' N.; Long. 138® 0' 
E. Depth 565 fms. Mud. Three much mutilated specimens. 

It is with some hesitation that I have separated this species 
from the preceding one. It is altogether larger and more mas- 
sive than E. Semferi with a larger and more distinctly conical 
centrodorsal and more numerous cirri. The first brachials have 
larger inusele-plates for articulation wfith the radials and are 
more trapezoidal in outline, so that the arm-base is distinctly 
narrowed at the junction of its first two' joints. ■ The fourth and 
'next following'joints.areTelatively. shorter and more oblong than 
ME. though the general proportions of the remaining 

■*rm-jomts seem ' much the.same in' the two cases. , The position of 
'■ , the, first '.pinnule, '■ I e. whether ' on the right' or left side of the arm 
'..does not appear to he a character of much importance,, as, the .two 
'■ ''.exampIeS'Of do, not agree in this respect. ' One ofthem' 

has the fi.fst p,mniae on the left .side in. two arms, but ■ . the, other 
.only .in one, as in. the' solitary specimen of E.japonim'B. which has 
the arm-bases at allwell'preserved'. ' 
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Tliere are some specimens of Muliocrimm in tlia TJniversitj 
Museum at Berlin^ whict were kindly shown to me by Br. Hii™ 
gendorfs who had collected them in Japan. I think that they are 
probably identical with the type just described. They have 
rather fewer cirrus-joints, and the junctions of the first eight 
brachials are distinctly tiibereular. The tubercle between the 
first pair is in the middle line, and those between the following 
joints lie alternately on either side of the arm. The three ‘ Chal- 
lenger '' examples, however, show no traces of these tubercles, 
with the exception of the median one, which is far less marked 
than in the Berlin specimens. 


II. The Cowatttlje op the Hambuhu Mitseum. 

When I visited my friend Br. H. Ludwig (now professor at 
Giessen) at Bremen in August 1880, 1 found that the Echino- 
derm collection of the Hamburg Museum was in his hands for 
the purpose of description. It included several fine Comafulw^ 
to ex:amine which I was then on my way to Hamburg ; and Br. 
Ludwig most kindly offered to ask permission from the direc- 
torate of the museum to transfer them to me for examination 
and description. This was readily granted by Br. H. Bolau, the 
chief director, and by Br. Karl Kraepelin, who has especial charge 
of the Ecliinodeniis, and was good enough to forward to me four 
dry specimens that had not been sent to Br. Ludwig. To all 
these gentlemen, therefore, my sincere thanks are due for their 
courteous readiness to facilitate my work. 

Apart from the ordinary Euro])ean Qomatidm^ the museum 
contains nine species of A^itedon tmd ueYen oi Actmometra. 
Eight species of the former genus and one of tlie latter are new 
to science, while Acf. robiista^ Liitk., though long known in col- 
lections, is here described for tbe first time ; and the occurrence 
of a well-»preserved spirit-specimen oi Act. mlaris, MiiiL," has'' 
enabled, me to add somewhat to our .knowledge of this important.' 
type. 

The mutual relations' of the various species referred' to in the'' 
following pages are shown in'the accompanying .keys/ 

Genus As^tedoh, de^Frem. 

A. Ten arms. . ' 

«. Arm-joints compressed and keeled 1. Lam, 

&. Arms not keeled. Lower pinnules smooth- 
jointed and tolerably equal . . » , , , , . » » 2. 
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B. Rays divide three times ; each division of two 
joiiitSj the axillary without a syzygy. 

ft. The fourth and fifth hrachials bear large 


tolerably equal pinnules 3. mqmpima» 

h. Rinnule on fourth brachial much larger 

than those on the fifth and sixth. 4. impanpinm. 


C. Rays divide three times. First division of three 
joints, the axillary with a syzygy ; second of 
two joints, the axillaiy without a syzygy. 
a. About thirty cuTUs-joints. Lower pin- 
nules unlike on inner and outer arms of 
each ray, 

1. Bases of the rays almost smooth. 
Middle and outer parts of the arms 


serrate 5. mnipinm, 

2. First radials crenulate. Rays tubercu- 
lar at the base. Middle and outer 

parts of the arms smooth 6. cremilata, 

h. Fifty or more cirrus-joints. Lower pin- 
nules similar on all the arms. 

1, Terminal cirrus-joints smooth 7» acuticirra. 

2. Terminal cirrus-joints have dorsal tu- 

bercles Ludovich 

I), Rays divide three times ; each division of three 
joints, the axillary with a syzygy. 
a. Cirri long and stout, with imperfect claw 
and smooth terminal joints 9. 


' I.: Asteeok Oi-EIKATA, 

The museum contains eight examples of this species, including 
two dry ones from Mauritius, the original home of the type. 
They are remarkable for the very slight carination of the dorsal 
surface of the arms. Had Lamarck’s original specimens been 
like these, he would assuredly never have given them the specific 
name carinataJ^ 

There are also two examples (sinepatrid) which have as many as 
thirty cirri, a larger number than is found on Mauritius specimens ; 
while the pinnules are considerably stouter and more fleshy than 
in the type, the lower ones especially having broader basal joints. 

The remaining four specimens of this widely distributed species 
are. from. Java, a. new.' locality for it. They are' more like the 
Mauritius type, having only from twenty to twenty-five' cirri and 
more.slender pinnnles'; bnt the later pinnules are much less 'stiff 
than ' usuM, so that the arm-ends have a more feathery appearance 
'than is. the case in the type^ 

„ "2 . ' Akpedok MviprsoTA, n. sp. ' 

'. ' Bmenpimn of J??^^m^^2^«l---Centrodorsal a thick ' convex disk, 

,, .'*■ The iitewto of this g^cies oii.pp, 179,, l8O'of,*.Hot0g fro.m^ 

tlie'Iieytlen Museiim/ vol. ui'' 
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bearing seventeen marginal cirri. These consist of 25-35 thick 
jointSj the first five or six of which are short and broad, and their 
immediate successors about square. A faint dorsal spine appears 
about the tenth joint and increases in size rather rapidly, the 
joints also shortening somewhat. In the later joints the spine is 
slightly smaller and projects forwards rather less strongly, but it 
is larger on the penultimate than on any previous joint. 

Ten arms, the rays dividing only once, but remaining close to 
one another. Three radials visible. The first are longer at the 
sides than in the centre, and the second broadly hexagonal, partly 
united laterally. Both they and the axillaries rise towards the 
middle of their line of junction, which stands up as a prominent 
tubercle. Axillaries almost triangular and hut little longer than 
the second radials. Birst brachials widely pentagonal, partly 
united by their inner ends, which are somewhat shorter than 
the outer ones. Second brachials irregularly quadrate, their 
inner ends projecting beyond the edges of the preceding joints. 
The outer sides of both joints are somewhat flattened laterally, 
and they rise steeply towards their line of junction just as the 
two outer radials do. Third brachial short and oblong, a syzygy. 
The next few joints also short, rounded and nearly oblong, with 
slight backward projections alternately from the inner and outer 
sides of their proximal edges. The following ones short and 
sharply wedge-shaped ; at first considerably wider than long, but 
narrowing rather quickly and also commencing to overlap, so that 
the middle and later joints are almost saucer-shaped. 

Syzygia on the third and eighth brachials ; then an interval of 
usually 9 or 10, joints between successive syzygia. 
l^one of the pinnules are specially distinguished. The first, on 
the second brachial, is slender, consisting of about fifteen smooth 
cylindrical joints. The next (on third brachial) is shorter and 
more slender ; and the next about as long as the first, but stouter, 
having thicker joints all very smooth. The basal, joints of the 
next two pairs are still rather' tliick, after, which they, .decrease in 
size;, and the; pinnules .increase very slowly in length, never be- 
coming specially long, and consisting of smooth cylindrical joints. 
Bisk about 6 mm. in diameter, almost concealed ; anal tube plated. 

Colour light .brown, with purplish .bands, Saceiili closely set 
on the pinnule-ambulacra. Spread 15 centim. 

■One specimen from Canto'n., . 

ThO' tubercular character' ' of the. radials .and the . 
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equality in length of the smooth lower pinmiles on the outside of 
the arm distinguish this species from any hitherto described. 

3 . Antedon jequipiota, n. sp. 

Description of an Centrodorsal discoidal, bearing 

about forty cirri in a single or partially double marginal row, wdiioh 
leaves the flat dorsal surface free. Cirri of 24-28 tolerably uni- 
form, smooth, thick joints, of which the sixth is about square, while 
those immediately following it may be a trifle longer than broad ; 
the penultimate has a small blunt spine, a trace of which is soine*^ 
times visible on the preceding joint. 

hirst radials not visible ; second short and wide, nearly oblong, 
slightly united laterally. Axillaries less than twice their length, 
pentagonal, with wide distal angles. 

4.8 arms of 160 smooth joints, the rays dividing three or rarely 
four times, Each division of two joints, the first closely united 
to their fellows and the axillary not a syzygy. First brachials 
almost rlioniboidal, relatively long and narrow and closely united 
to their fellows. Second joints much shorter and nearly oblong, 
slightly longer on the outer than on the inner side. Third (a 
syzygy) and the next four joints transversely oblong, with traces 
of forward and backward projections alternately on opposite sides. 
The following ones longer, though still short and sharply wedge- 
shaped, considerably wider than long; becoming blunter towards 
the middle of the arms and sqiiarer towards the ends. 

First syzygy on the third brachial, and the next between 9 and 
20, usually about 16 ; after which the syzygial interval is 6-12, 
usually S or 9, joints. 

First pair of pinnules, on second and third brachials, short, 
slender, and tolerably equal, of about 20 longish joints. The next 
pair twice their length (13 mm.), much stouter, and rather stiff. 
The next pinnule (on 6th brachial) somewlmt smaller than the 
first one, and the next. fonr continue to decrease. The remaining 
'pinnnies gradually increase in' length, becoming slender and deli* 

: uatel in 'the' outer parts' of the' -arms, but not longer than the 
' ' Becond pair. 

' ; ; Bisk' naked and somewhat 'incised, 20 mm. in diameter, and 
co'loured dark grey . , 'Bkeleton'' an alternation of purplish' red and 
...white, with alternating double .rows'of dark spots nii' the white 
parts.. ■ 

Brachial 'ambulacra close ■ down between the muscles,;' those 
of the pinnules more,, fleshy, ■ with closely set sacculi. ■. ,. 
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One gpecimen dne ])cttria» Spread about 20 eentim. 

This species comes very ■ near to Ant^ Imdioirm of 
the Leyden Museum. It differs, however, in having more nu- 
merous cirri, the second radials less closely united, and shorter 
axillaries. The lower and middle arm-joints are relatively shorter, 
and the two pinnules of the second pair (on 4 and 5 bracMals) are 
more nearly equal than in A. Immcirra ; urhile the terminal pin-^ 
nules are much more delicate and less clothed with perisome, 

The colouring is not unlike that of Ant* Mmamlata^ also in the 
Leyden collection ; but in this species the third pinnule on the 
outside of the arm (on 6th br.) is larger than the second, while the 
reverse is the case in Ant* mqitif inna* 

4, A^^TEDoijr iMPAEipimvA, n. sp. 

Description of cm Indwiclual, — Centrodorsal a convex disk with 
a slightly hollowed dorsal pole and two or three rows of cirri on 
its sloping sides. 35 cirri of 25-28 smooth thick joints, of which 
the sixth is about square and the following ones longer than 
broad, becoming shorter again towards the end ; the penultimate 
bears a very faint blunt spine. 

Tirst radials partially visible at some of the angles of the calyx; 
the second, widely hexagonal, partly united laterally. Axiilaries 
not one and a half times their length, pentagonal, with wide distal 
angles. The lines of junction of the axiilaries with the joints 
above and below them are nainmwer than the joints themselves, 
so as to give the sides of the rays a somewhat jagged appearance. 

38 arms, the rays dividing thrice ; each division of two joints, 
the first almost completely united laterally and the axiilaxy not a 
syzygy. Tirst braehials almost rbomboidal, relatively long and 
narrow, closely united to their fellows. Second joints shorter 
and more wedge-shaped, longer on the outer than on the inner 
side. Third joint a syzygy and oblong. The next four nearly 
so, but shorter. The following ones longer, though still short, 
smooth, and sharply wedge-shaped, considerably wider than long. 
About the middle^ of the arm they become bluntei’,,,witli' forward 
projections alternately on opposite, sides, and are squarer towards' 
the ends. 

The first syzygy is on the third brachial,. ' and the next usually 
from '12-14, after wMch the- syzygial interval is' from: 8-10 joints* 

The second brachial, bears -a moderately long pinnule, hapering' 
away rapidly after the basal joints, which are relatively rather 
large. ' That on,- the third brachial 'is considerably 'Smaller, but 
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the next one (on 4itli br.) is unusually large and massive, consisting 
of 30 stout joints and reaching 15 mm. in length. The next two 
are smaller again and about equal to the first pinnule ; the fol- 
lowing pair still smaller, after which the length gradually increases, 
though it never much exceeds that of the first pinnule. 

Bisk invisible ; diameter across the circle of distichal axillaries 
IB mm. Colour brownish white, with traces of darker spots, 
Sacculi rather scanty on the pinnule-ambulacra. Spread probably 
about 15 centim. 

One specimen sine fatria, 

Memarlcs. — This species is distinguished from the previous one 
hy the great disproportion in the sizes of the third and fourth 
pinnules. It is much more marked than in Ant. Icsmeirra, which 
also differs in having more uniform cirrus-joints, a longer interval 
between the first two syzygia, and less marked forward projections 
on the ai'm-joints. 

5. Antedok vaeiipinna, n. sp. 

DeBcriptiofi of mi Indimdiial. — Centrodorsal a moderately thick 
convex disk, bearing about 25 cirri in a double row. These have 
about 30 tolerably j uniform joints, of which the fifth is about 
square, the next two or three a trifie longer than wide, and the 
following ones shorter again, Prom about the twelfth onwards 
the joints have rather sharp dorsal spines, that on the penul- 
timate being considerably larger than its predecessors. Pirst 
radiate partially visible; the second oblong, short and wide, 
partly united laterally. AxiUaries also short, but little longer 
than the preceding joints, and pentagonal with very open 
angles. 

23 arms, some rays dividing thrice ; primary arms of three 
joints with somewhat uneven edges, the last being axillary with 
a sy zygy . Secondary arms of two j obits, the axillary not a sy zygy , 
The first joints after each division rhomboidal and closely united 
laterally. Second, brachial hluntij' wedge-vshaped. Third, (sy- 
s^Jgy) '.'aud four next joints short and oblong. ■ The following ones' 
short, bluntly wedge-shaped, and overlapping rather strongly, so 
as to give the arms a serrate appearance becoming more ' oblong 
'.again 'about the middle of the arm. . 

" y: Pirat syzygy on 'third' brachial; ' the next between 19, and '25, 

, ', then an interval of ?-12, joints, usually 9, or 10, between successive 
"syzygia.' ■' 

" The 'Size, of thelower pinnules variesnousideiably 'according'.' as 
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tley are on tlie outer or inner arms of the rays. The first pin- 
iiolej which is borne by the second distichal, is moderately long 
and stout at the base, but tapers rather rapidly. The pinnules 
on the second joints of the outer arms are both longer and stouter 
than the distichal pinnule, sometimes very much so ; w^ile that 
on the fourth brachial is equal to or slightly larger than it. Tiie 
pinnules on the third and fifth joints are both smaller than their 
fellows on the outside of the arm, and the size decreases to the 
fourth pair, after which it gradually increases again. On the 
inner arms of the rays the fourth brachial usually bears the 
largest pinnule, those on the second and sixth joints being about 
equal. The distal ends of the cylindrical joints of the large lower 
pinnules are raised into slight spines. 

Disk naked and considerably incised, 10 inm. in diameter. 

Colour purple, with whitish bands ; sacculi closely set along the 
pinnule-ambulacra. 

Spread probably about 10 centiin. 

One mutilated specimen from Canton. 

Bemarhs.' — The characters of the low^er pinnules distinguish 
this species very readily from other Antedom with primary arms 
of three joints, the axillary with a syzygy, and secondary arms of 
two joints, the axillaiy without a syzygy. This section of the 
genus includes A. ^avignyii o£ the Eed 8ea, and about fifteen 
other species, four of which are in the Hamburg Museum. 

6. AotEUOH* CEEX-UIiATA, n. sp... 

DeBon^tion ■ of mi Indimducd. — Centrodorsal a thick convex 
disk 5 mm. in diameter, with a single or partially double row of 
about 20 marginal cim. These have 30+ joints, of which the 
sixth is longer than broad and the following ones tolerably equal ; 
the eleventh joint and its successors bear strong, forward pro- 
jecting dorsal spines, w+ich diminish again after about the 25th 
joint. 

Dirst radials partly visible, with creniilated distal edges ; the 
second trapezoidalj closely united laterally, and rising rather 
sharply towards the middle of their junction with the pentagonal 
axillaries, which are about twice their length. Bays very close to 
one another and divide 'twice,, or sometimes three times. '.The 
first division of three joints, the axillary with a syzygy ; and the 
second of two joints, the axillary without a syzygy. The first 
two joints beyond each axillary form a slight tubercular elevation 
at the middle line of their .junction. ' Hirst braohiais rhomboidal 
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aad closely iiiiited laterally ; the second longer and sharply wedge- 
shaped. Third (sy^jgy) and five or six following joints short and 
ohlong. The next ones triangular, more than twice as wide as 
long and overlapping ; gradually becoming smoother and more 
ohlong in the middle and outer parts of the arms« 

Tirst syzygy on third brachial ; the next on 12 or 13, then an 
interval of y-lO joints between successive syzygia. 

Pinnules variahle. The distichal pinnule seems to have been 
less stout than that on the second brachial. The third brachial 
bears a small pinnule, usually less than half the length of that on 
the fifth joint. On the outer arms of the rays the fourth, fifth, 
and sixth joints hear large pinnules like that on the second ; 
sometimes the fourth, and sometimes the sixth, bears the larger 
one. The next pair, on the seventh and eighth joints, are smaller 
again. On the inner arms the fourth joint, like the third, bears a 
small pinnule ; and the next two pairs are large, the second pair 
(on 7th & 8th hr.) being the larger. Sometimes, however, the only 
two really large pinnules are those of the sixth and seventh joints, 
the previous pair being smaller, but not specially so, like the 
pinnule on the third joint. These long lower pinnules consist of 
about 25 stout joints, the distal ends of which have forward pro* 
jecting lateral processes. In the large lower joints these are 
chiefly limited to the outer side, but they appear on both sides 
in the later joints. Similar, but less marked, processes are visible 
on the cylindrical joints of the remaining pinnules, which increase 
again in size alter the fifth pair, but never become as long as the 
large lower pinnules. 

The colour of the skeleton seems to have been white, and the 
.perisoine purplish. ' 

One broken specimen from the neighbourhood of Borneo. 

. 'Memarks.^The foregoing description is based upon some dried 
fragments of a moderately large which appears to be new, 

Besides the three other species belonging to the Badigmju group 
■which are described in this communication, I am acquainted with 
■about, a dozen more, nearly all. of them from the Eastern Seas* 

■ But ! have been unable , to identify any, of them' with the form, 
■under, consideration, which is peculiar ■ in the ■ crenulatioii' 'Of .its 
"'first radialsjt^he, shortness of its .arm-joints, and .the form^ 'of' the 
spines on,, .the , cirri 'and ..pinnules. , .It is altogether a , larger, species 
from which .■it', 'is readily dfetinguished by,, 
.its crenulate'd first radial®, tubercular arm-b.ase8, and, smoother'' 
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ariiiSj while the inequality in the sizes of the lower pinnules is 
not of the same character in the two species. 

7. AiS'TEDOI? ACUTICIESA, 21. Sp. 

// 2 f?u’^V?zf^/^.--“Centro(iorsal a thick disk with a 
flat dorsal surface and 15 long tapering cirri in a single marginal 
row. These may reach 5 centim. in length and consist of 55 
smooth joints. The basal ones are hroad and the tenth about 
square j while the following ones diminish in width and thicknesSj 
though the length changes hut little. The later ones are longer 
than wide, but not laterally compressed, the cirri tapering gradu- 
ally to a sharp point. Terminal claw small and but slightly 
curved, without any trace of an opposing spine. 

Calyx variable ; some of the first radials are partially visible, 
and some of the short second I’adials are partly concealed. These 
are closely united laterally ; the axillaries nearly twice their 
length, almost triangular, wuth ojDen distal angles. 

26 long and tapering arms of 2004* joints. Some of the rays 
divide three times. Pirst division of three joints, the axihary 
with a syzygy ; and the second usually of two joints, the axillary 
not a syzygy. First joints after each axillary closely united 
laterally, and slightly raised in the middle line of their junction 
with their successors. First brachials rhomboidal, short, and 
wide ; the second more w^edge-shaped. Third (syzygy) and next 
four or five joints short and oblong ; the following ones bluntly 
wedge-shaped, twice as wide as their longer side, and slightly 
overlapping ; the middle and later joints more oblong and over- 
lapping: rather less. 

First syzygy on' the third' brachial,' and the next from 
after which the syzygial interval varies from 5-B2, usually from 
10-15 joints. 

Tlie first pinnule, borne by the -second distichal, is compara* 
tively small, with keeled and expanded basal joints. That on the 
second brachial is considerably larger on the outer armsj but re- 
mains- small oil the inner ones ; while those of the fourth and 
sixth brachials increa-se in' size, the latter reaching, 25 mm; in 
length, and consisting of nearly 40. joints. ' ,On the inner side of 
the arm the' third brachial bears a-s,mali pinnule like the -second 
distichal, and Ihe next two ' are . much larger, the second one 
approaching the size of its fellow on the preceding (sixth)' 'Jointi 
' The following one (on 8th hr.) is somewhat smaller again, though 
'Still long'; 'and the next pair are a good -deal shorter than, their 
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immediate predecessors, tliougli somewLat larger and stouter than 
that on the second hracliial. . "Where no distichals are present, 
hut the radial axiliaries bear arms directly, the fourth pair of 
pinnules are large like their immediate predecessors. The size 
decreases to about the fifteenth joint, and then increases very 
slowly again, the outer pinnules only reaching about one third 
the length of the largest lower pinnules, which have wide and 
strongly keeled basal joints. On the smaller pinnules after the 
fifth pair this carination is less marked, but it is traceable for 
some little way out on to the arms. 

Bisk naked and considerably incised, 15 mm. in diameter. 

Colour nearly white, with traces of a deep violet remaining. 
Sacculi very close along the pinnule-ambulacra. 

Spread about 25 centirn. One specimen sine jpatria. 

Bemarics, — This fine species differs from all but two of those in 
the Samguyii group in the great length of its cirri, which are only 
exceeded by those of Anf, JSscliriehtii^ Ant. g>]ialangkm, &c. ; and, 
despite their length, they are remarkable for being in a compara- 
tively undeveloped condition. The terminal claw is very small 
and but slightly curved, without any trace of an opposing spine, 
which is just the condition of the immature cirri of other species* 

There is an Antedm from Sydney in the University Museum 
at Copenhagen, bearing the MS. name oi Ant. ai^stralis, Liltk., 
which has some resemblance to Ant. aciitieirra. With the same 
arrangement of the ray-divisions, it has a few long and many* 
jointed cirri and a large third pair of pinnules ; but it has rela- 
tively shorter axiliaries and a shorter syzygial interval, usiially 
6-8 joints instead of 10-15. Without a more detailed examination 
of the Copenhagen specimen than I have as yet been able to make, 
it is difficult to be certain as to its identity with the one which 
I have, described above as ' 

■ / 8. 'AktedokXtoovici, n. sp. : 

Beseription of mi IniMdml. — Centrodorsal a, thick disk with a 
flattened dorsal, surface and a ■■ single or partially' double row of 
',25:'. marginal cirri '.These have .from '40-50' tolerably equal joints, 
,aE:'of which, except those, at the extreme end, are wider than long,' 
Even' these terminal one's the length is but' little greater than'' 
the width, and'there 'is ,a 'slight 'tubercle '.in the .middle of .the', 
'dorsal 'surface^ .which is^ most marked' on '.the 'penultimate joints '' ' 
:',B'irst,radial.s partialiy.visible^ '"the 'second 'Sh'Ort, widely: oblong, 
almost '. Co.mpletely.' united laterally,.: and . 'slightlj'" raised 'in': the ■. 
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middle of tlieir jmietioii ivitli the axiilaries. These are one and a 
half times as long as the preceding joints, widely pentagonal, with 
open distal angles, and also slightly raised in the middle of the 
hinder edge. 

30 arms, each of 1504* joints. The rays may divide three 
times : the first division of three joints, the axillary with a syzjgj; 

■ and the second of two joints, the axillary without a syzygy. 
The first joints after each axillary rhomhoidal and closely united 
laterally, with the distal edge very slightly incised to receive the 
convex hinder edge of the next joint. Third t^i^achial a syzygy, 
short and oblong. The next four or five joints also short, with 
somewhat oblique terminal faces, and slight backward projections 
alternately on the inner and outer sides. The fourth and sixth 
joints are thus longer on their inner sides, and the fifth and seventh 
on their outer ones. Eollo wing joints shor bluntly wedge-shaped 
and overlapping, nearly twice as wide as long? and becoming more 
oblong about the middle of the arm. 

First syzyg}’- on the third brachial ; the next from S-16, usually 
on 12 ; then an interval of 7-14, usually 9 or 10, joints between 
successive syzygia. 

First pinnule on the second distichal, quite small, little more 
than half as long as and far more slender than those on the 
second and third brachials, which are about equal. The next pair 
are still larger, and the third pair (on 6th & 7th br.) still more 
BO, consisting of about 35 stout joints and reaching nearly 35 mm. 
in length. That on the seventh joint is rather the smaller and 
the next pair considerably so, only about equal to the first pair. 
The diminut ion continues to about the seventh pair, which are 
not specially sinall, being scarcely less than 10 mm. long. The 
remaining pinnules are of about tbe same length, but gradually 
become more slender. The basal joints of the lower pinnules 
from the distichal pinnule onwards have rather shax*p dorsal keels. 
These may be less marked on the stout joints of the pinnules,, of ■ 
the second and third pairs, but reappear on the second and four 
following joints in the fourth pair, and then gradiialiy decrease in 
distinctness, disappearing altogether by about the 25th joint. 

Disk naked and considerably incised, 15 mm. in diameter. 

Colour light brown. Bacculi closely set along the pinniile-am™ 
bulaenu Spread 20 centira. 

' One specimen fz’om Hong Kong. , 

l^snmrks,—! have named this /fine' species after my friend Prof* 
tim, lOUEK.— ZOOLOGY, TO.m '■ ' 38 ',^',' 
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H. Ludwig, of Giessen, wlio is so well known by Ms important 
researclies in Eciiinodenn morphology. Like Antechii mutidrm 
it has a large number of cirrus-joints, but they arO' relatively 
shorter and wider, so that tbe cirri do not reacli more tiuiu 

centini. in length, and taper less than the longer cirri of that 
species do ; while the later ones deTelop dorsal tubercles, which 
are altogether wanting in the longer terminal joints oi Ant, acuti- 
cirra. The form of the cirnis-joints distingiiislies Anf. Litdomcl 
from tlie Ajnf. australis, Liitk.j already referred to, wliicli it re- 
sembles in the syzjgial intervals and in the relative sizes of the 
third and fourth pairs of pinnules, though the lower joints of 
the latter are less strongly' keeled in the Copenhagen specimen 
than in Ant. lAtdovici, The single specimen of this last species 
in the llamhurg Museum has two or three of the pinnules very 
much enlarged and unnaturally overgrowm. In one case the mal- 
formation is connected with the development of a large cyst on 
the ventral perisome of the arm, which is protected by a coating 
of polygonal plates, and is most probably the home of a parasitic 
Mpostoma. 

9* Axtedoh BiPAEripix:N*A, n. sp, 

Beseription of mi a thick, slightly 

convex disk, bearing a single marginal row of 14 long and stout 
cirri. These may reach almost 6 centim. in length, and consist of 
nearly 60 joints. The basal joints are very wide, nearly 2 mm. 
the 15th and following ones about square, and the terminal joints 
slightly longer than wide, quite smooth, with a very imperfectly 
formed claw and no trace of an opposing spine. 

Tirst radials partially visible at the angles of the calyx ; the 
second shoiUer in the middle line than at their sides, where they 
are closely united to their fellows. Both they and the short, 
jilmost triangular axillaries rise to a slight tubercular elevation 
in the middle line of their junction, 

'35 arms of 2004' joints. The rays in close contact, but dividing 
three 'times.. '.Tirst, division ■ of -three ' joints, the axillary with ' li 
"Bjzfgj ; the second usually the 'same, but sometimes of two joints, 
,' the axhlaiy, 'Without a. syzygy. , The first -joints after eacli axillary 
- are.rhoniboidal and closely united laterally, and the second more 
wedge-shaped, the middle of their junction heing tubercular like 
.that ' of the,, 'two outer radials. ' 'Third brachial '(syzygy) 'and the 
..next fomvor five joints oblong'-; the following ones short, "sharply' 
wea,ge-«-haped and very' slightly overlapping, twice, as wide as long. 
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About tlie middle of tbe arm they become more equal-sided, and 
are nearly oblong in the terminal portions. 

Thirst syzygiumon tlie tliirdbrachial,andtlie next} from 11-15 ; then 
an interval of 6-12, usually 8 or 9, joints between successive syzygia. 

First pinnule on the second disticbal, quite short ; but the next 
three on the outside of the arm (on 2nd palm., 2nd & 4tli br.) are 
rather longer. They all have somewhat the appearance of being in 
two parts, as if they had been broken and regenerated. The lower 
half consists of wide and thick joints with dorsal keels ; while tbe 
upper half is composed of quite small joints, and grows, as it were, out ‘ 
of the middle of tbe wide lower portion. This is least marked in 
the pinnule on the fourth brachial, which is nearly twice as long 
as that on the second joint, stouter*, and more uniformly tapering. 
The next (on 6th br.) is still longer, reaching 25 nun., and consists 
of about 50 broad joints, the lower ones of which are keeled ; the 
following one (on 8th br.) is nearly as long, but less stout. On the 
inner side of the arm the seventh joint bears a large pinnule like 
the preceding one. That on the fifth joint is much smaller, and 
that on the ninth variable, sometimevs small and sometimes nearly 
as large as its fellow of the fourth pair. In some arms the fourth 
or eighth joint may bear tbe largest pinnule. Beyond the fourth 
pair the length decreases, rapidly at first, but afterwards more 
gradually till about tbe 20th joint, beyond which the pinnules are 
tolerably uniform in size, decreasing again towards the arm-ends. 
The carination of the basal joints of the lower pinnules dies away 
gradually, and is lost after the tenth pair. 

Bisk naked and much incised, 15 mm. in diameter. Colour 
deep purple, almost black. Sacculi closely set along the pinnule- 
ambulacra. 

Spread nearly 25 centim. 

One specimen from Hongkong. 

l^emarJcs : — This is one of the very few species of Anfechu which 
have three joints in the secondary as well as in the primary arms. 
I know of hut seven species belonging to this section of the genus, 
in. three of which, the rays divide a fourth' or even a fifth time. 
Apart from this character, they are altogether different from the 
species ' .under consideration, which comes nearest to ■ Anfedon 
Mdlihefti-, MiilL sp.,, from, Java. ■' It, differs, ' however, in the 
peculiar shape of the lowest pinnules, and in the undeveloped 
condition of 'the terminal ' cirrus-joints, none ' of' which, ■ even the 
'■ penultimate, bear dorsal spines. ' " 
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ClePUS AOTINOMTiU, IlilU. 

A. Second and third radials united by syzygy. 

Ten arms, very wide at the base. 

a. Lower joints of the pinnules on the 
third and some of the following bra- 

chkls have expanded keels 1. Solaris, hmii. 

b. Lower Joints of second and thii'd pairs 
of pinnules not keeled. Arm-bases 

tubercular 2. rohiisfd, Liitk. 

B. Second and third radials united by ligament. 

Bays divide from 2-5 times. The first 
division of three joints, the axillary with a 

■ ^ 


a. Only two ray-divisions 3, parvicirra, Miili. 

h. Second di\ision of tw^o joints, the 
axillary with a syzygy. Third division 
like the first 4. grandicali/ic. 

c. Second and third divisions of tw'o 

joints, the axillary with a sj'zygy . , 5. muUiradiaia, Linn. 

d. Second division like the first. No 

further division 6. Megeri,i\. 

e. Second and subsequent divisions ail 

like the first 7* BemiettifMua.hQyd* 


1. Actinometha soiaeis, Lam.^ 

JDescrifiion of an Indiddiml . — Ceiitrodorsal a tliin pentagonal 
disk, bearing two cirri at each angle. These have 22 or 23 joints, 
the fourth of which is about square; the reiiiainder tolerably 
equal and longer than broad, the penultimate haring a well-marked 
spine. 

Three radials visible: the second trapezoidal, closely iiiiited 
laterall}” and widest along the distal edge, w'here they are united 
by syzygy to the triangular axillaries, which are more than twice 
their length. 

Ten arms of 130 -b joints, and only slightly increasing in width 
from the baBe. Tirst two braeliials joined by syzygy ; the lo’west 
one closely united to its fellow, shorter on the inner than on the 
outer side, which is' only two thirds, of the width. ' The nest five 
or,: sis . -j.oints; more oblong, with their junctions slightly raised 
alternately on the inner and-’ outer sides. Succeeding , joints , tri- 
angular, with, convex proximal and -concave distal edges, half as 
■long -as wide, (nearly'5 mm.), and becoming more quadrate towards 
the arm -ends, ' , The lower and .middle parts of -the arms have., a 
' faint, slightly -raised, medio-dorsallm^^ ' 

-' ^ ' Tlie literature, of tbis species will be foimd.''o'n p., 192 of ‘/Notes from tiie 
Iteyden Mumim/ vol. iii.. 
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A syzygy 'iii the third braehials'^, and another about the eleventh 
joint ; then an iiitei’val of 3-5 joints between successiye syzygia. 

The first pair of pinnules are borne by the epizygals of the 
two lowest syzygiai joints. They are about equal in length 
(20 nim.)j ^^^1 consist of about 40 joints, the lowest five or six of 
wdiich are wide and stout, with prominent dorsal edges but no 
distinct keels. The next two pinnules on either side are of de- 
creasing length and stoutness, the second and third joints being- 
wide, witli strong and expanded dorsal keels. The fourth pair, 
though somewhat shorter than the third, are considerably stouter, 
until wider and more massive joints and large genital glands. 
The followdng ones somewhat longer and tolerably equal, de- 
creasing again after about the 25th joint, but remaining stift' 
throughout and never becoming specially slender. The lower and 
middle joints of these pinnules, till far out on the arms, are very 
wide (reaching nearly 2 mm.), with sharpened dorsal edges. The 
middle joints of the pinnules do not become elongated till about 
the 80th arm-joint. Terminal comb limited to the first three 
pairs. 

Disk naked, 15 mm. in diameter, with a radial mouth. Colour 
brownish wdiite, with a broad reddish-broivn band on either side 
of a narrow lighter one in the median line of each arm. 

Spread about 30 centim. 

One specimen from Hongkong. 

Bemarhs—hli^ fine specimen described above is one of many 
variations on tbe type of Oomaiula Solaris^ Lain., one of the 
species for which the genus originally created by 

Miiller. Lamarck’s examples were obtained in the Australian seas 
during the voyage of Peroii and Lesuetir (1803) ; and they were 
subsequently examined by Muller, whose description of them is 

In this species and its allies the. two outer radials and the two lower 
braehials are united by sy zy gj, so that the true third brachial appears to be 
the second. This joint itselt is primitively double, consisting of the original 
third and fourth braehials, which are united by syzygy, tlie pinnule on tbe thiKl 
joint remaining undeveloped. There are very few Comituke (e. g, Actinometm 
miiMmdiat a) in \yliich is not the case; and it is therefore convenient to 

spea-k of tlie third brachial as a syzygiai or double joint. But the rare syzygiai 
union of the first two braehials, as in Aef. solans, is of a different morphological 
value altogether ; and it is therefore better for the purposes of description to 
consider them as really two joints, rather than as forming a single compound 
one. In most Oimmttd(S th^j are united by a ligamentous articulation, which 
has often been wrongly siioken of as a syzygy,. 
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quite one of tlie best of any that lie wrote. The large speeimen 
ill the Yienna Museum, which was described by Milller as Aciim- 
mefm imperialist-, was eTentuallj referred by him to Lamarck’s 
typef. Both forms agree in their general characters, as I hare 
been enabled to determine by personal examination of their frag« 
meiitary remains — a privilege for which I am much indebted to 
Dr. Steiiidachner and Prof. Perrier. The peculiar features of the 
species are the characters of the loiver pinnules. The first pair 
are composed of numerous stout joints, the lowest of which are 
stouter tban, hut not otherwise different from, their successors, 
But in the next pair of pinnules some of the lower joints hare 
their dorsal edges produced into w'ell-marked keels. In Lamarck’s 
type these keels occur on the second, third, and fourth joints of 
the pinnules on the third and fourth brachials ; wiiile in the Yienna 
specimen there is little or no keel on the fourth joint of the fourth 
pinnule, and in the Hamburg one described above the third pair 
of pinnules have keels on their second and third joints. I do 
not, however, regard this variation as of any importance, though 
I think that the entire absence of any keel on the t’wo lowest 
pinnules is a good distinctive character of the type. Other points 
in which the Paris, Yienna, and Hamburg speeimens’all agree are 
the unusual size of the lower arm-joints, which may be as much 
as 5 mm. wide, and also the shape of the joints composing the 
pimmles of the sixth and foUoiving pairs. These are best seen 
when the pinnules are dried, as they are then less concealed 
by perisome. The loivest joints are more than twice as wide 
as long; and though this disproportion gradually decreases, it is 
only quite at the extreme end of the pinnule that the joints be- 
eome any thing like square. Tins peculiarity is, of course, most 
marked in the lower pinnules ; but it is not until -well on into 
the second third of the arm that the middle joints of the pinnules 
begin to be at all longer than broad. 

What therefore may b called the special marks of Act. solans 
v'ore as follows'' cirri of 20-24'' 'joints; .arm- and' pinnule- 
'.Joints ':verj\ wide y expanded keels on the lower, joints of the 
, se'cond p',air • and some of the -following pinnules, but the basal 
'Joints', of the' first pair are not keeled. ■ 

' ''. '' ' ./OlO'Sely reM to this large type are several 'others of ' smaller 
'Ske/and wnth fewer Joints .in the -'cirri,' for whiclrit is, difficult , as 

^ WiegmannVArekiY, 1841, i. p. 141. 
t Athandl.'d, Beriin. i.kacl.'1849kp. 248^^ ,' 
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3 ^'et to determine ilie range of variation. Sncli are tlie speeiinens 
broiiglit by Professor Semper from Bobol, and formerly referred 
to by myself as Aet. sohris^K These have keels on the basal joints 
of the pinnules borne by the second and following brachialSj and 
innch less massive arm- and pinnnle-joints. The Asterias ^lecti- 
nata^ Linn.t, has traces of keels on the basal joints of both the 
first pinnules, while those of the next pair are strongly keeled* 
In a couple of small specimens from the voyage of Peron and 
Lesueur, wdiich I found in the Paris Museum, the pinnules on the 
second and fourth brachials have keeled lower joints, but there is 
hardly any trace of this in the third pinnule ; while in Aetino^ 
metra qffinis, Liitk, MS., from Java (Copenhagen Museum), the 
first three pinnules have strong keels, and there are lesser ones on 
the next pair. The Miillerian types Oomatida purpurea. O, 
cJiiolata, and 0. rosea all belong to this “ sohris group.” In the first 
named, only the third pinnule has any keeled joints. The other 
two species were regarded by Miiller as possibly identical, a view 
in w^hich I entirely concur. In this type, which will therefore 
have to be known as Actinometra rosea^ the basal joints of the 
fi^rst six pinnules are not specially marked, yrhile the arm-bases 
have tubercles at the junction of the joints, alternately on the 
inner and outer sides. 

It will be a matter of no little difficirlty to determine the exact 
mutual relations of these various forms, w^hich all agree with Act, 
Solaris in the syzygial union of the two outer radials. The greater 
part of them are unfortunately dr j and in a very fragmentary con- 
dition, as are Miiller’ s original specimens of Act. .Solaris^ on.' ^iLiiQh 
account I have thouglit it desirable to redescribe the type fro oi 
the fine spirit-specimen in the Hamburg Museum. 

2. AcTIXOMETEA BOBUSTA, 

Centrodorsal a low flattened disk 7 mm. wide, bearing , a single 
or partially double row ■ of 20-25 marginal cirri. These ' have 
about 23 joints, of which, the first' three or four' are wider than 
long, and the. following ; ones , about square,, or a tiifle longer 
than wide, decreasing slightly towards the end ; the peimltim,ate 
has a small opposing spine. " 

Three'' radials, visible ; the -.Becond, short, trapezoidal, cIos.ely 
.united laterally, and united by syzygy at their wide.'r .distal edges 
to the triangular axillaries, which are twice 'their length;. . '' 

^ 'Trans. Linn. Soc.,,2nd.sei\, ZoqL Tol. ii. pp.'OE'^y. ' 

. ' ,,t 'SSystemaNatura?,f':ecl:, X. tom. iip,,663^ . C ..': 
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Ten arms of 200 joints,- rather more than 3 mnn wide at the 
third hrachkl, but increasing to 5 mm. bj the twelfth joint, 
remaining uniform to a short distance, and then tapering to the 
ends. 

h'irst two bra^hials united bj s^jzygy, and together twice as wide 
as their outer side, which is slightly the longer, though the hjpozygal 
(on 1st hr.) is longer at its inner side, ’which is very closely 
united to its fellow. Epizygal (on 2nd br.) acutely triangular, 
with curved sides, half as long as broad. Third brachial a syzygy, 
roughly oblong, with a somewhat raised forward projection from 
the inner part of its distal edge ; and the fourth brachial has a 
corresponding elevation at the inner side of its proximal edge, so 
as to give a somewhat tubercular appearance to the line of junc- 
tion. The same feature is visible on the outer part of the line of 
junction between the nearly oblong fourth and fifth braehials, and 
recurs alternately on opposite sides of the arm for a few joints fur- 
ther. As the joints become flatter and more triangular, with curved 
edges, it gradually disappears. They are rather more than half as 
long as wide, with a very faint, slightly raised median line, and 
retain the triangular shape and curved edges as far as the 160th 
joint, narrowing and becoming blunter at the extreme ends of 
the arms. 

Syzygia on the third and tenth braehials ; then an interval of 
3-6, usually 4 or 5, joints between successive syzygia, the hypo- 
zygals being very short. 

The first pair of pinnules borne on the epizygals of the two 
lowest syzygial joints are long (25 mm.), and moderately stout, 
consisting of about 60 joints, of which the first three or four 
are nearly square- The following ones are shorter and more ob- 
long, and gradually decrease in width, the outer edges of the last 
•SO bearing the strong lancet-shaped processes forming the ter- 
minal comb. The second pair of pinmxles are smaller with fewer 
joints, only: the first .-two of which' are ' about square, while they 
'have:, no ''dorsal keels., , They also.'have a,'well-m,arked, terminal 
com'h;; but ting appears, to he wanting' on the pinnules of the .third 
'pair,; which are still smaller, with 'short 'and wide triangular basal 
'.Joints. ■■ .The fourth pair 'as- long-' or longer than - the third, but 
.sto.uter, 'With wider and m'ore massive joints., ".The following pin-' 
nules 'increase in both length,. 'and -stoutness, consisting - of,-„about-' 
.'30 Joints, the-,, first half "of which are 'about twice as wnd'e (2 mm.) 
as, long, with,, sharpened dorsal -edges which .'-are - sometimes pro-. 
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dueed into slight keels. Tlie largest pinnules are those between 
the 10th and 25th hrachials, and a little further on they become 
more slender, with sqiiarer joints, the terminal pinnules having 
somewhat elongated joints. 

Disk 25 mm. wide, without any trace of calcareous deposits. 
Colour of dry specimen black. Spread probably about 25 centim. 

One specimen from Australia, 

Memarlcs * — The above description is based upon a couple of 
dry specimens, one of which is in the Hamburg Museum, and the 
other now in the possession of Dr. Carpenter ; they were both 
purchased originally from the Messrs. Grodefiroy, for whom the 
type had been named by Dr. Ciir. Liitken, of Copenhagen ; but 
he has published no description of it, and informs me that he 
does not intend to do so, being now’ occupied with another branch 
of zoology. Specimens of the type, bearing his MS. name, occur 
in a good many museums ; and I have therefore thought it unde» 
sirahle to rename it. 

Act, rolusta has a considerable resemblance in general appear- 
ance to Act. Solaris, both species having large arms composed of 
massive triangular joints wdth curved edges, and stout pinnules 
of broad joints. The arm-bases of Act, Solaris, however, are 
nearly or quite smooth, and have little tendency to alternate tu- 
bercular elevations such as are visible in Act, rohista ; in the latter 
species, too, the width of the arms increases more distinctly in the 
first few joints than in Act. Solaris, w’hile the second and third 
pairs of pinnules have no expanded keels on their lower joints 
such as appear in Act, Solaris, and the cirri are larger and more 
numerous. 

3. AcTIHOMETBA PAEYICIBBA, Sp.^ 

Two specimens of a small Actinometra from Peru must, I think, 
be referred to this species. I can find no characters by Avhich I 
can separate them from any one of its vaxdous forms that inhabit 
the Eastern seas. One of them is vexy small, and has lost its 
disk, but the other is larger and more perfect, though wanting 
some of its arms. The mouth is not quite so distinctly inter- 
radial as in the Philippine specimens, which I have descidbedf as 
Act. polymoTpha, but there is the same dimorphism of the arxixs. 
All .are grooved, but the grooves' on the, posterior arms are much 

The literature of this species will be foimd on p. 204 of * litotes from the 
Leyden Museum/ vol. iii. , ' ^ 

■■ d .Trans. Linn.'Soc. 2nd ser,.2ool.'.TOl. h.'pp. 29-53. 
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smalier and less distinct than on the anterior arms, and do not 
extend on to the piminles. Some of these hinder arms consist of 
less than fifty joints, while in the anterior arms there are more 
than a hundred. The terminal ungrooved pinnules of the former 
are also thicker and more clothed with perisome than those at 
the same distance from the calyx on the anterior arms. But I 
can find no trace in any of them of any of the ovoid "bodies which 
I have observed in some of the Philippine specimens and in a 
few other species f. 

d. Actixometka gsaxdtcaltx, n. sp. 

Descriffion of an Inclivklual . — Centrodorsal large and hemi- 
spherical, 10 mm. wide, with the dorsal pole free from cirri and 
somewhat hollowed. About 50 cirri of 23-26 moderately stout 
joints, the fourth of which is about square, and the Stli-lOth the 
longest. The following ones decrease in size, and the terminal 
joints develop blunt dorsal tubercles, that on the penultimate 
being the most distinct. 

Second radials partially concealed ; axillaries relatively long, 
almost triangular, with sharp distal angles. 

4)7 + arms, some of the rays dividing four times. The first and 
third divisions each of three joints, the axillary with a syzygy ; 
the second division of two joints, the axillary without a syzygy. 
The first joints after each axillary closely united laterally, and 
bluntly wedge-shaped, the outer sides being the longer. Second 
brachials somewhat shorter and more oblong than the first. The 
third (syzygy) and the next three or four joints also nearly oblong ; 
the following ones overlapping and rather sharply wedge- 
shaped, nearly twice as wide as long, becoming shorter and 
blunter after about the SOfch joint, 

Pirst syzygium on the third brachial and the next from 13-20 ; 
then an interval of B-Oj 'usually. 3 or 4,. joiiit.s .between successive 
syzjgia.": , 

■y.. The first pinnule' (borne "by the 'second .distiehal) slender, ex- 
''cept just at '.the' 'base, and. very long, reaching " almost ' 25 .mm. 
.'''Tho.v;next' ' o.ne/.' .on^ second ' joint , of the tertiary arm (when 

■.present). 1 .S '.'somewhat .shorter, and that.'' on' the.; second brachial 
so, though still more;' than. 15 mm. long. ■ This pinnule ' is.' 

. lo'Uger 'when there are no tertiary arms. ■ 

'■. ■ .The .'following, ones decrease to those of the 7th and. 8 th joints. 

' ., ^ ..Traas. Ximi. So.e.. 2ncl. ser. Zooh voL.'ii. p. 40,' pi. ii, fig. 6; 

■ ' .t BiilhMiis..Oomp. Zool. Yol.''n:,.:'no.'4,.pp. 11, 12 a .'" 
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wliicli are not specially small. The succeeding pinnules gradually 
increase in length, and are also stouter with larger joints, be- 
coming more slender again when the arm-joints decrease in size. 
The second and third joints of the pinnules borne by the third 
and five or six following brachials have slight dorsal projections, 
wliicli are much more distinct on some arms than on others. 

The lowest pinnules have a tolerably well-marked comb, wdiieh 
gradually decreases in size, and ceases after the 7th or 8th 
joint. 

Disk naked, 30 mm. in diameter. Mouth radial, and all the 
arms grooved. 

Perisome blackish brown ; the skeleton somewhat redder, with 
a broad white stripe along the medio-dorsal line, which starts from 
the centrodorsal, and extends outwards on to the arms. Spread 
about 20 centim. 

One specimen from Canton. 

Memarhs. — I know of only one other AcUnometra with the 
same number and arrangement of the arm-divisions as in this 
type. It wms obtained by the ‘ Challenger ’ at Banda, and is a 
much smaller specimen, with a thin flat centrodorsal. There are 
other species, such as A. altermns of the Leyden Museum, with 
five arm- divisions, the first four of which resemble those of 
A. graniicalyx ; and there are about half a dozen species witli 
three distichals and two palmars, as in most of the rays of the 
latter type. But the large size of its centrodorsal distinguishes 
it from all of these. I do not know of any other Actimmetra, 
except A* BennetU, which has so many cirri and so large a cen- 
trodorsal, which is nearly half as wide again as that of .^1. rohusta, 

5. ACTIXOMErBA MIJLTIEAUIATA,' Zmm., Sp. 

1758. Asterias multiradiata, Linnmis, Systema Natnm, ed. 10, tom. ii. 
p. 663. ^ ^ ■ 

' 1 783. Asterias multiradiata, Retzius, Kongl. Veiejiships Academiens'Nya- 
(Stockholm, 1783), tom. iii. p. 241. 

1788. Asterias multiradiata, Linneus, Systema Naturm, ed. 13, parsYi,- 
p. 3166., ■ j ^ ■ 

,1805. Asterias multivadiatsL, Bnizelms, Disseriatio sisfens species coy- 
ftito Arfmarm* (Lundffi, 1805). 

1816. Comatula multiradiata, LamarcJc, Syst. clAnim. sans Vert, ii. 
p.h34.' 

1834.' Comatula, multiradiata, De BlaimiUej Manuel dAcfimlogie^ 
p. 249. , ■ ' , , ■ , „ 

There can, I tMiib, be .little doubt that Prof. Jeffrey Beilis right In ascii- ■' 
bing^this dissertation', to Bruzeliiis (Ann.; A ,]&g, llatv '.'Hisfc., ' 1882, 
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1843. Coiiiatiila (Aleeto) multiracliataj Midler (pars)s Wiegmann^s 
ArchiVi 1843, i. p. 133. 

1849. Comatula (Aleeto) multiradiata, Muller (pars), AhhandL d. 
BeWm. 1849, p. 261. 

1862. i?iLCtiiiometrsi multiradiata, Dujardin (petrs). Hist. Nat. des Zoo» 
phytes^ Eehmodermes, p. 210. 

1879, Actiiiometra multiradiata; P. H. Carpeyiter, Trans. Lmn. Soc. 
Zool 2iid ser. x^ol. ii. p. 27. 

The miiseuni contains some fragments of a dried example of 
this species from SnmalTa ; but the}' are too imperfect to serve 
as a basis for a redescription of the type. 

So far as I can make out, Linnanis’si original description * of 
Asteruis multircidiata was based upon a specimen from the Indian 
seas wliicli is now in the Eetzian collection of tbe University 
Afuseiim at Lnnd. It was as follows : — ''Asterias radiata radiis 
palmato iimltiplicatis pinnatis : inferioribus filifonnibus.” To 
this type Liiina3us referred the Caput ILeditsm cinereim and C. 
hrmifium of Linckf. Eetzius, twenty-five years later, gave a 
somewhat longer description $ of the species, to which, like 
Linnseus, he referred the two specimens figured by Linck. Bra- 
zelius, in the dissertation § which has been lately attributed to 
Ms pen by Prof. P. J. Bell, repeated the descriptions of Linnaeus 
and EetziuSj the latter with slight modifications ; but lie expressed 
a doubt as to whether Linck’s C. hmnmmi belonged to this type. 
This doubt seems to me fully justified ; for, so far as I can judge 
from Linck's figures, CL lnmmmi is ViJiAntedon^ while Q. cine^ 
reum is an Actinometm^ though not identical with the type 
specimen of Asterias mitlfiradiafa. Lamarck || merely repeated 
the Linnmaii name and reference to Liuedv, with the remark that 
the species might have fifty or sixty arms ; but be did not refer 
any of the specimens collected during Peron's voyage to this type. 
This, however, was subsequently done by ALiller®[f, who had per- 
sonally examined the Eetzian specimen at Lund. It belongs to 
a rather small section of the genus {Aotimmetra) in which there 
are' three joi'iitstn the first ' division of the rays, but only turn in 

‘ Bystema Natumf ecl.lO, tom. ii. p. 663. . 

' . t ' Mle Stellis Marinis liber singulads ^ (Lipsia?, 1783), p. 55, tab. xxi. u. 33, 
"tab. xsli. . 11 . 34. ■ ' 

t ‘Kongl' ,Teten?kaps Acacleiuieiis Aya Handliugar ’ (St’ockliobn, A.783) '■ 
tom. Hi p. 241. 

§ Bissertatio sistens sp.ec'i8S coguitas Asterianmi,’ Lunda?/!^ 
Syst.,dAiiiHi..sa,aa Tert.’ iip. 534. ' 

‘ Abbandl. diBexlhi. Akad7 1849, p.'26i. ■ 
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the second and subsecjiient diTisioiis, ^YIlile all tlie axiiiaries are 
sjzjgial or double joints. 

Muller does not seem to have regarded the number of joints 
ill tlie successive raj-diTisions as of specific value ; and lie grouped 
under tlie same specific name as that of the Limia?an type some 
Gomatulcc in the Bonn and Paris Museums, tbe latter from the 
voyage of Peron and Lesueiir* These have three joints in the 
second and third ray-divisions as well as in the first ; and I have 
accordingly removed them from the type of Actinometra midti- 
racUaia, and have described them under the name oi A. Feronii'^\ 
There is, however, a dry specimen from Peron’s voyage in the 
Paris Museum which does agree with the Linnseaii type ; and it 
was referred to this by Muller, along with a fine spirit-specimen 
of A. ^eronii from the same voyage, and two others brought by 
Qiioy and Graiinard from the Moluccas. One of these last is 
A, Feromi, and the other A. muUiracUata in the restricted sense. 

Two individuals of tins S 2 )eeies were dredged by the ‘ Cdiallen- 
ger ’ at Banda ; and I have tlioiiglit it desirable, for tbe sake of 
other wmrkers, to redescribe the type from them and from my 
notes of Quoy and Gaiinard’s example just referred to. The 
Linnsean specimen and that from Peron’s voyage in the Paris 
Museum are dry and reduced to many fragments. For the pri- 
vilege of esamining them I am indebted to the kindness of Pro- 
fessors Quennerstedt and Liindgren, and of Prof. E. Perrier. 

AerriXOMETEA MFLTIEAnTATA, sp.f 

Centrodorsal a thick disk, sometimes almost colunmaiv with 
the dorsal pole hollowed, and bearing a single or partially double 
roiv of 20-30 moderately stout marginal cirri. They may have 
30-40 joints, of which the fifth is usually longer than wide and 
the next tivo or three the longest, least markedly so in the 
older specimen . The next few joints shorten rather rapidly, and 
commence to overlap on the dorsal side. This is most marked in 
the following joints, which are nearly square and somewhat com- 
pressed laterally. Small spines gradually appear near their distal 
edges, and increase in distinctness up to the penultimate joint. 

First raclials just visible, least so in the larger specimen ,* the 
: second relatively long, more or less, hexagonal, and partly united' 
laterally. ' AxiUaries pentagonal, about twice their length. "'/The' 
rays and their subdivisions are well . separated from one another. 

. * from the Leyden Museum/ ToL'iiL pp.2,l4--2l7m '' , 
f .Fuhlxshed by' pennissioipof the Lords, O'ommissxouers of the 'Treasury. 
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They may diyide four times: tlie first divisiou of three joints, tlie 
a 3 :iilarj with a sjzygj ; the second and siihsequent ones of two 
joints, the axillary also with a syzygy. The first disticlials are 
nearij oMong ; but the first palmars are more wedge-shaped, and 
longer in^proportion to their width. 

40-60 arms of 120-150 joints. Pirst brachials tolerably oblong, 
OP slightly unequal-sided; the second (syzygy) and next few 
joints oblong. The following ones almost triangular, with over* 
lapping coarsely spinous distal edges, which are not very oblique, 
as the joints are relatively short and only half as long as broad. 
Prom about the fortieth onwards the joints become more oblong 
as the arms narrow, and the terminal ones are squarer. The ante- 
rior arms may be slightly the longer. 

Pirst syzjgiiiin on the second brachial ; the next from 15-30, 
usually about 20. Then an interval of 4-8, usually 5 or 6, joints 
between suecessive syzygia. 

The second disticlials bear long pinnules (nearly 80 mm.)j 
which are moderately stout at the base, but soon become more 
slender* The next ones are on the first joints after each axillary ; 
and the length decreases to the pinnules of the fifth and sixth 
brachialsj which are not specially small. The following ones 
slowly increase again j but not to any great extent ; so that the 
terminal pinnules are not unusually long. The last 12 or 15 
joints of the lowest pinnules bear a terminal comb, which may 
extend but to about the L5th arm-joint; and the edges of the 
piunule^joints are fringed with spines. 

Mouth radial, or nearly so. Disk 15 mm. in diameter, may be 
naked, or have a few calcareous nodules on it. 

Colour blackish brown. Spread 25 centim. 

... ■ Two, specimens from Banda. ■. 

In tbe smaller specimen the first radials are more 
completely visible, tod the distal edges of the distichal and palmar 
;jomt;B'are smooth,; but.-,in the larger- the first radials ,are hardly 
vMble,' and, the, 'distichal and palmar joints have' slightly , raised 
distal edges, with ,a ;t:enden.cy to the , same coarsely spinous elm-' 
' meter that appears mi the -arm-joints. In the smaller specimen, 
too, the' cirri ,are longer, and have more numerous joints, the 
number, reaching 85. or 40 ; .while in the, larger individual it Mia 

,' '.In Quoyand 'Oaimard'S'' specimen the tlisticfial,. iliid ' palmar 
pinnuleB hate.a-slfglit ,keelon the' second and third 'joints,, traces 
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of wMcli sometimes extend out on to tlie ariii>s as far as fhe 7tli 
joint. But it does not occur in the ^ Cliallenger ’ specimens. 

In the dry specimen from Peron’s voyage there is a tolerably 
welhiiiarked median tubercle at the junction of the first and 
second distichals, of which there is hardly any trace in the other 
examples ; while the sjzygial interval appears to he 10-13 joints. 
In the original example at Lund the centrodorsal partly com 
eeals the second radials, which are closely united laterally, and 
the axillaries are more triangular ; while the position of the 
second syzygy may be from the 20th to the 39th brachial. 

The mutilated specimen from Sumatra belonging to the Haiin 
burg Museum resembles the larger of the two ‘ Challenger ’ indi- 
viduals in the more complete concealment of the first radials, and 
in the small number of cirrus -joints, which maybe reduced to 23, 
The second syzygy also may be as early as the 11th brachial, 
while the later syzygiai interval may rise to over 20 joints* 

There are about six other species of Acimometm w*hicli resemble 
A, mnltiradiata in the number and arrangement of the ray-divi- 
sions ; but the large size of its centrodorsal, the overlap of its 
arm-joints, and the fringe of spines on them and on the pinnule^ 
joints are sufficient to distinguish it from them, 

Bi Agodix'ometea Meteei, n. sp. 

This is rather a large species from Australia, distinguished by 
the thin centrodorsal and the small number of cirri which it 
bears. The rays divide three times, each division consisting of 
three joints, the axillary with a syzygy. The arm-joints are tri- 
angular, ancT overlap rather markedly. The lowest pinnules 
appear to have been long and slender ; but in the dry specimen 
it is difficult to make out their relative proportionsj point' of 
ni'uch 'importance for specific determinations. The' museums at 
.Dresden and Vienna contain some individuals in spirit wdiich'are 
probably identical with the dry Hamburg specimen, so, far m I 
can judge from, my notes,, without having made a direct .com- 
parison; and I prefer therefore to reserve a' detailed .descrip* 
tion of the type until I have made- a closer examination " of the 
spirit-specimens,. I propose ..to name it after Dr. .AvB-.Meyer, 
the -accomplished Director of The "Zoological Museum at Dresden'j 
\vho collected- some . fine ■ individuals during his . residence in the 
'' Philippine Islands* ' . , 
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7. Acti^ometea Be55Etti, Mics. Leyd. sp.*^’^ 

The Hamburg Museum contains two examples of this fine spe- 
cies, which differ in points of detail from the somewhat mutilated 
type specimens in the Leyden Museum. One of them, which 
was obtained at Singapore, a new locality for the type, is remark- 
ably perfect ; while the other {sine patria) is considerably muti- 
lated, nothing remaining but the calyx, arm-hases, and disk. As 
in the type specimens, the month of this indiyidual is nearly 
radial, though not absolutely so ; while it is absolutely inter- 
radial ill that from Singapore. I find that variations of this kind 
are not iiiieommon in species with very numerous arms, and 
that the position of the mouth relatively to the rays is far less 
constant than in the simpler forms with lOMO arms. 

The centrodorsal reaches 12 nnn. in diameter ; and in both in- 
diYiduals the cirri are much longer and stouter than in the type. 
Some of them reach 85 mm. in length, and consist of the same 
number of joints, 8 or 10 more than in the type ; while the basal 
joints are very broad, and there are few, if any, that are at all 
longer than broad. The calyx and ray-divisions are of the same 
nature as in the type, each division of three joints, the axillary 
with a syzygy. In the Singapore, specimen the surface of the 
joints is smooth and even; but , in the other their edges are 
slightly raised and somewhat spiny. Tn both individuals the 
fourth and following brachials are almost devoid of the aitermi.- 
ting backward projections winch are visible in the corresponding 
joints of the type specimens ; but some arms of the Singapore 
form have slight tubercles in the same positions. Its remain- 
ing arm-joints are essentially similar to those of the type speci- 
mens, except that they are somewhat wider relatively to their 
length, while the second syzygy is rather further from the calyx j 
though I have not found it as far out as the 38th joint, as in the 
individual examined by Bohlsche. ' 

i^ Both'.spechneiis' are remarkable, .for the great length of their 
lowest pinnules; which' may reacdi''40'mm.,' bht are relatively, 
slender, none of their joints, except the broad basal ones, being 
■specially stout.,; These, lower ■ pinnules, 'and in ,fact' the whole 
. arms, of , the Singapore individual, are much .more clothed with 
perisoiaebhan, are' those of the type specimens at Leyden. ' 

' ;,:^, l%ehterakwe of ibis species be foimd onii. 212 of ‘5o'tes'''to 

Lejdfin'.^iiseam/Tolriii ' 
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On the Ascidiaiis collected during, the Cruise of the Yacht 
^ aiimpse/ 1881. By H. C. Sobbt, LL.B., Y.E.S., and 
W, A. Heebmak, D.Sc., E.L.S., Professor of Natural History 
in University College, Liverpool. 

[Bead June 1, 1882.] 

(Plates X. & XI.) 

The cruise of the ^ G-limpse’ round the South coast of England 
commenced early in May, and ended in October, 1881. Very 
little dredging was done from the yacht in the open sea. Nearly 
all was done in water less than 12 fathoms deep, by means of a 
light hut most efficient dredge, 25 inches wide, worked by Dr. 
Sorby himself from the stern of the gig. With a crew of two 
rowers there was no difficulty in dragging this dredge, which often 
brought up as much as could be docked ” and lifted into the 
boat. A new kind of grapple was also used, especially in the 
early part of the cruise. By thus dredging from a boat, places 
could he easily examined where nothing could be done from a 
yacht. Possibly the successful results are to a great extent due 
to this cause, since certain objects were more abundant in many of 
the sheltered places than in the more open sea ; and probably some 
had not been previously explored. Many thousand specimens of 
Ascidians must have been dredged during the cruise. Compara- 
tively few specimens of some of the more common species were 
preserved j but the individuals of the rarer sorts were retained. 
All the specimens kept were placed in the hands of Professor 
Herdmaii, who has carefully investigated them and given the 
scientific descriptions, Dr. Sorby confi^ning himself to certain par- 
ticulars observed when the animals were alive, and to the general 
manner of their occurrence. Towards the close of the cruise 
the relation between the diffierent organisms and the general cha- 
racter of the bottom in various localities became more and more 
apparent; and it therefore seems .desirable to ,give the following 
particulars: — 

Southampton I 'sanely um.cl, with many .dead shells. ' Co . sandy 
mild. Poole Harbour : extensive mud banks, with intervening channels 
several fathoms tleep, the bottom of which consisted of ■ dead shells' and 
gravel; it was, in these channels that the Ascidians were dredged.,,' along 
with many sponges &c. HooWs Bay i wide expanse of mud and narrow 
channels' with muddy bottom, but not deep anywhere. " Weymouth Bay ^ 
and Portland Roads : sandy mud and pebbles, with, dead shells. ' . Dart- 
mouth: coarse an.d. finei' shingle, with dead shells ; strong ■, tidal 'aurre at. 
Torbay: some parts clean gravel, and others 'dean "sand,' washed by ,'''''wave- 
action'. ■ Orwell and Stour: extensive mud' banks, with , relatively', 'deep, 
"nmx. JOUBX.— ZOOLOGY, VOL, XVI. . '39 
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elianiiels, liiwiiig a clear sliingly bottom ; very many sponges. BrigM- 
lingsea : sandy mud, with stones and dead shells. 

AsCiBI^H SiMBLICES. 

Fam.i. CLAYELijriDis. 

Clateeisa lepahifoemis, 0. F. IlilUer. 

The only iocalitj where this species was met with was Bart- 
moiitli;. where a single large colony o£ well-grown individuals was 
dredgecl in July, on a shingle bank inside the harbour near the 
entrance, off G-iinfiekl, in 2 to 6 fathoms, w'here the tide runs 
strong. In the spirit-specimens the lines on the thorax are 
between cinnamon and straw-colour. The largest individuals are 
about an inch in length. Most of them had embryos or tailed 
iarvffi ill the peribranchiai chamber : and one had a specimen of 
Modiolaria marmomta imbedded in the test behind the bran- 
chial sac. 

Earn. 2. Ascidiidjs, 

Cigna intestinabis, Linn, 

This common species was obtained at various localities varying 
in depth from ,2 to, 6 fathoms. . ■ . ■ 

At Bartmo.utli. a large number, -probably .some hundreds,, were 
found stieMng to the bottom of the yacht ■when cleaned on July 
26th. They 'were of various sizes, from an inch downwards. 

Bp. Sorby’s impx'ession is that -the, attachment took place at 
Poole, at the end of May or beginning of J line. “ It was there that 
I first collected specimens of this species ; and though in previous 
years we had been at all other places visited this year except 
Poole,, Aseidiaiis were absent, or present to so limited an extent 
that ■ neither myself nor any of the crew ,noticed them on the 
bottom- of the yacht. If the -larvje -attached fcheiiiseives at ,PooIe, 
the well-grown individuals must have -been about two months old 
'when observed at Bart mouth.. They, could "not, have been more 
than, three io.,o,nth'S o'id, since the .yacht was cleaned before start- 
','■' , ing „lroiii, the, river .Colne in Essex ■ early in May'- After visiting 
,, Poole we, remained four; weeks at; Weymo.uth, , then a week, at' 

' ■ Portkiid',,'' where.this speeies- was ' also -'fo'niid, a'nd after wards, three 
,, weeks at Bartmouth' before, the- Ascidians were seen. We did 
n,earl j the same i.n , 1880 - at 'the ^ same time,' ol‘ , the yea,r ; -and yet ', 
..none were remarked- when . the. copper was ciea',iied. - ' -On the 
■whole, 'then,,, ■though the 'evidence 'is not quite conelusive, all.the 
facts'"-'"seem '; to agree w,ith'the view’- e-xp-ressed above, ■ and that' the- 
'.specimens," had ■grown to,;' the iength'-of ' an, inch, ,in 'aboufc:;two 
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months ; hut it is just possible that some might he three months 
oldj and some only one.” 

About a dozen specimens of moderate size were preserved. 
They are of rather elongated form, perhaps on account of the 
unusual conditions in which they grew ; and the test is thin and 
transparent. The genital glands are well developed, and the spe- 
cimeD.s seem sexually mature. When living, some of them had a 
slight orange tint, while the specimens from Poole, and Portland 
were quite pale. 

Ascibia plebeia, Alder , 

A single specimen was dredged off Brightlingsea, Sept. 27th, 
just west of the beacons outside the hai’hour, in 2 fathoms. The 
species was not met with elsewhere ; and this locality was only 
dredged for a few hours. The specimen obtained is of fair size. 
The test is translucent, and of a light-brownish hue in place of 
the usual dull green. It is a good deal covered with Hydroids 
and Poljzoa. 

Asoidia aspeesa, O. J! MWer . 

This common species was found at a number of localities, the 
depths ranging from 2 to 6 fathoms. The specimens from Poole 
and Portland are a rather elongated variety, with the test thin and 
smooth on the outer surface. These, when living, measured up to 
2 inches in length. They were larger and less pigmented round 
the apertures than the ordinary rugose forms. 

Ascibiawiegiijosa, O. Jl. JZwZZer. 

This species was common in -the Orwell at Pin Mill in, the 
middle of September, at a depth of 2. or 3 fathoms. When alive 
the colour varies' from orange to green of variable intensity. 

Ascidia MAMiLLATA, Cuvier . ■■(Plate- X. figs. 1-5.) 

Three specimens of this fine -species, one very large and one' 
small, were obtained at Portland, inside the breakwater during 
August, in 3 or 4s fathoms. The small specimen,. which^ is remark- 
ably mamillated, was dredged on .August IBtli from 3 fathoms- of 
water. The largest specimen, when alive, ■ was .4| inches' long, 
■3' inches broad, and 2 inches thick. .It.was .of a dull greyish-: 
white colour. 

This is a common Mediterranean species ; but, ' so far as we 
know, it has not previously been ■found in our s^eas . Probably it 
■* Since the abo¥e .was. written Mr.^S. O. 'Eiclley 1ms informed us that there 
are in the 'British Museum' two.; specmiens 'Of a large Ascidm colleeted at ' .Wej- ' 
mouth '. by .B'r- Bowerbank,. ,.and'' which are probably A mauillaia. We haTe 
notyet'h.adan. opportunity of examining these 'specimens, . ' 

'' "'39*-'',' 
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does not extend much further north than the Channel. It does 
not occur inTraustedt’slist of the Simple Ascidians of the Danish 
seas 

Ascidia mamillata has a verj characteristic appearance, and is 
easily recognized. HeUerf gaye a good general description of the 
species in 1875 ; and, more recently, Jniin J has made it the sub- 
ject of one of his investigations into the nature of the dorsal 
tubercle and neural gland. The arrangement of this “ hypophy- 
sarj ” system in the largest specimen is exactly as described by 
Julin from an adult animal ; but in neither of the smaller speci- 
mens is there any trace of a dorsal tubercle or terminal aperture 
into the mouth of the bi’anchiai sac (PL X. hg. 4). In these 
specimens there is also no peritubercular area, ils noticed by 
Heller, the anterior part of the dorsal lamina is double for a 
considerable distance, nearly as far back as the nerve-ganglion 
which is close to the atrial siphon (PL X. fig. 3). The tentacles 
are of three sizes (PL X. fig. 2). In the moderately large speci- 
men there are twenty large tentacles and twenty smaller, and 
about the same number of very minute ones which alternate vrith 
the others, but only occur in some of the spaces (PL X. fig. 2, tn’’). 
Opposite the end of the dorsal lamina two large tentacles occur 
close together ; and opposite the end of the endostyle seven large 
and seven smaller are placed alternately, but close, while the 
minute ones are entirely absent in this region, 

Pam. 3. CrBTHiii)^\ 

StteI/A aEOSsnnARiA, van Beneden. 

This very common species was found in abundance on dead 
shells at various places in the English ChanneL The specimens 
are all of the squat, blister-like form, and are mostly of small 
size. They occur attached to dead shells, stones, and the tests of 
other Ascidians. 

There are several specimens from Cowes, Southampton, and the 
Orwell, which belong, to a well-marked variety. In shape they 
, .differ ;greatiy'from the 'typical form, being elongated antero-pos- 
teriorly. The specimen from ' Cowes is f inch 'in length and only 
I'in its greatest breadth. ' The apertures are placed at the.extre- 

, «,Oversigt OYOT de fra Danmark og dets nordlige Bilande kjendte Ascidi® 
Yldensk. Meddel 2?at Por. Kjdbenhavn, 1880. 

; '..t ** IJntersiicliuiigfln' Tiber die, Tunicateu des Adriafciscbeii'MeeresfMi.'Abth., 
; Benksch. der k. Akad. der Wisseusch. Wien, Bd. sxxiy. 1875. : ■ 

“BcKjberclies s.ur'rQrgamsation des Ascidies simples,” .part ii,, Archwes :d©'' 
.. Biologie, voL.ii. 1881. ■ 
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mities of the anterior end. From a consideration of the external 
appearance only, this form would certainly be referred to a diffe- 
rent species from the typical blister-like Sti/ela grossularia ; but 
the internal characters are the same in both. The oblong variety 
shows the peculiarly abnormal branchial sac, with a single well- 
developed longitudinal fold at the dorsal end of the right side, the 
other seven being rudimentary and represented merely by one or 
more rows of narrow meshes formed by an approximation of two 
or more internal longitudinal bars. In the specimens from Cowes 
and Southampton the dorsal tubercle is of the ring-like type some- 
times found in this species^. 

The specimen from the Orwell has several young individuals of 
different sizes adhering to the outer surface of the test. These are 
neither markedly of the typical squat nor of the elongated form. 
Styela aggeegata, O. JF. Muller . 

This interesting species was obtained in considerable quantity 
in July at Dartmouth, Just inside the harbour off Guiifield, in 
3 or 4 fathoms of water. The specimens were found adhering 
together in thick-set clusters on pebbles and dead shells. The 
individuals did not exceed half an inch in length. 

Dr. Sorby says in his notes : — “ This is a charming and attrac- 
th^e species. When living, the colour is a peculiar orange, of a 
fine clear tint, deeper on the long wide openings. When in water, 
alive, and seen iu some positions, it looked like a small terra- 
cotta vase ; but did not live long in my aquarium.*’ 

This species was first found in British seas by Fimf. Edward 
Forbes at Dartmouth, but in rather deeper water, 12 fathoms. 
He referred it to the Ascidia aggregata of the ‘ Zoologia Danica/ 
and described it briefly in his ‘ British MoJiusca,* vol. i. p. 41, 
giving also a figure. His specimens were considerably larger than 
ours, but did not differ otherwise. The species has since been 
more fully described by Fupffeiff and Traustedtf:. These northern 
specimens, if the same species, seem to be much larger than 
ours, and to have a stronger and more corrugated test. Kupffer, 
however, remarks upon the variability of the species ; consequently 
the Dartmouth specimens, if adult, may be a small and smooth- 
.skinned variety. ' 

^ Herdman, ** On the ‘ Olfactory Tubercle ’ as a specific character in Simple 
Asciclians,” Proe. Eoy. Phys, Soc, Edin. Tolvvi. p* 254, 1880-81. ' , , 

t ‘ Jabresbericbte der Kommission zurXintersuehung der deutscben Meere in 
Kiel’ Berlin, 1874. ' VII. Tunicata. ■■ 
t * Oversigt over de fra Danmark og 'dets^ uordlige Bilande kjendte' Ascidi*' 
Simplices/ EjobenhaYn, ' 1880, p. ' 16.'. ■ ■ 
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It seems probable that this species reproduces by gemmation, 
as suggested by Forbes in 1853. The adult individuals give off 
long braiiclied stolon-like prolongations from the test near the 
posterior end of the body ; and on these (the “ root-fibres ” of 
Forbes), which form a matted mass hy which the individuals are 
united together into clumps, are found young specimens of diffe- 
rent sizes. Further observations on the living animal in regard 
to this point are much needed. 

FoLTCAEPA P0A[AE.IA, Sew, (?). 

Three specimens of a small I^ohjcmya^ found sticking together 
by their bases at Brightlingsea, in 2 fathoms, and one specimen 
found at Portland in 3 fathoms, are referred with some doubt to 
this apparently very common and polymorphic species, which in- 
cludes Cpithia eoriacea of Alder, Qyntliia tuberoBa of MacgilUvray, 
Folijmrpa myians of Heller, Styela pomaHa of Traustedt, and, 
possibly, Cynilda suleainh and Q. gramilata of Alder. 

The shape of the Briglitlingsea specimens is irregularly ovate 
and rather depressed. The largest specimen is nearly | inch 
broad (dorso-ventrally) and | inch wide, while it is only 2|- to 
I inch long (antero-posteriorly). The other two specimens are 
rather smaller, about inch in the .greatest extent. The Port- 
land' specimen is rather Mgher, being f, inch dorso-ventrally at 
the posterior end, J inch antero-posteriorly, and | inch laterally. 

' They are all' attached by a large flatt.ened area at the posterior 
end. The apertures are both placed on the wide anterior end, 
moderately far apart ; they are sessile and inconspicuous in the 
spirit-speeimens. The surface of the test is rough and corrugated, 

: and slightly .incrusted here and : there with, adhering foreign' 
bodies. The colour, after having. been kept in spirit, is a dark 
.reddish brown, except' the specimen from Portland, which is' 
.'. 'greyish.' white. 

' . , The. .test 'is 'thick and very tough, and white on section. The 
; . .mantle' is . strongly muscular, and is 'Closely united to the inner 
.surface, of. .the t'est. ' The branchial 'sac is elongated 'dorso-ven- 
. ..trally, and has , four folds on each side. ' There are four or five 
internal lo'ngitudinal bars on each side of a'foid, and only two or 
' three, "in the' interspace, where the meshes are ■ transversely elon- 
' gated, and contain about night stigmata each; they are occasion- 
'.aily. 'divided by a narrow, horizontal membrane. ' .ThO' tentacles are' 
.simple, nuuierous,,,' closely placed, and large, and .small .alternately. 

, , The .dorsal tubercle is' nearly' circular, .'in o'utKne, aH'd has,, both 
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Iioriis turned inwards. The genital glands are very niiinerous 
and are scattered over the inner surface of the mantle ^ projecting 
into the peribrancMal space. 

The whole peribranchial cavity and the spaces behind the folds 
of the brancliial sac in the specimen from Portland were packed 
Ml of tailed larviB. The specimen was taken in August. 

PoLYCAEPA COMATA, Alder. (Plate S. fig. 6.) 

This species was found at several places, more especially at 
Southampton in May, at a depth of 3 fathoms, and at Pin Mill, 
on the Orwell, in September, . Most of the specimens are about 
f inch in them greatest length. 

Kiipfier ^ described this species fiilly in 1874. 

Fain, 4. Molghlxi)^. 

Molgula occulta, Ktipffer. 

This species wms found at Torbay in two different conditions. 
Most of the specimens had a uniform coating of fine sand ; but 
some from 4 fathoms, off Daddy’s Hole Plain, were covered with 
small stones and fragments of shell. 

The characters agree fairly well with Kupffer’s description of 
this species in the * Jahresberiehte,’ p. 224, and with Heller’s 
figures of specimens from the Adriatic f. 

There are seven folds on each side of the branchial sac, with 
three or four internal longitudinal bars on each fold, and one in 
the interspace. The tentacles are moderately branched"; there 
are six' large ones, and three or four, series of smaller ones placed 
alternately. 

The dorsal tubercle is large, cordate, with both horns, turned 
inwards, and is reversed, the aperture -being directed posteriorly, 
towards the angle of the peritubereular area. ' 

Molgula c.lihuos'mis, n. sp. ' (Plate XI. figs,. 1-8.) 

This species appears to be undescribed. It was only met with 
in Hooles Bay, which may be called a shallow muddy -salt-water 
lake.ll mile long, 1 |" mile wide, with deeper channels, and a 
narrow opening at Poole into the main harbour. Two specimens 
were dredged at the' end of May at a depth of ,1 fathom,; -and 
their resemblance, when living, to small 'onions was so' great, as to 
make thefiame eap'iformiB^ which we have gwen, it, very, appro- '■ 

* ' ‘ Jahresberiehte der Komoiissiou zur Untersaehung der deiitscheii' Meere, 
in HieU , Berlin, 1874. ViL'.Tunieata, ' 

:t -'“'IJnterauchiingeii, ii. -d. Tunicaten.-d. AdHai u, ' Mittelin. ; iii Abth.f’ 
Benisch. h Akad. Wissen, Wien, -Bd. ssxvii. p. 267, Taf. ?i. figs. 14-15-'(1877). 
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priate. K’o other Aseidians were found at Hooles Bay ; but all 
parts of it were not sulEciently examined. 

The specidc description is as follows ; — 

Ej:fernal appearance, — Shape nearly globular (PL XI, fig. 1), 
somewhat compressed laterally, and rather elongated antero»pos- 
teriorlj, not attached. Anterior end truncated, slightly produced ; 
posterior wide and rounded; dorsal and ventral edges equally 
convex. Apertures conspicuous, on large mamilliform projections 
placed at the dorsal and ventral extremities of the anterior end ; 
both are directed anteriorly and are obscurely lobed. Surface even 
and nearly smooth, being merely slightly roughened in places, and 
having here and there a few particles of sand and fragments of 
algse attached. This is especially the case towards the posterior 
end. There are no hairs or other processes developed, and there 
is no incrusting coat. Colour milk-white, with here and there a 
hyaline bluish tinge. Length (antero-posterior) | inch, breadth 
(dorso-ventral) f inch, thickness (lateral) I inch. 

Test thick and cartilaginous, but soft and rather flexible, mode- 
rately tough ; whitish grey in section ; smooth and glistening on 
the inner surface, with a hyaline blue tinge. 

Mantle very thin and membranous, not adhering to the test ; 
musculature feeble, chiefly round the posterior end, dorsal and 
ventral edges, and on the siphons and their immediate neigh- 
bourhood (PI. XI. fig. 2). Siphons long and conical; sphincters 
not very strong. 

Branchial sac large, with seven folds on each side j they con- 
verge towards the oesophageal aperture ; and the seventh pair, next 
the endostjle, are very slight. Internal longitudinal bars broad 
and ribbon-like ; four on the uppermost surface of each fold, and 
none in the interspaces (PL XI. fig, 4). Transverse vessels not well 
marked, distant, provided each with a wide horizontal membrane. 
The meshes, formed by the intersection of these membranes with 
the internal longitudinal bars, are large and elongated vertically. 
Stigmata rather;irregniar,,in some places much curved,, in. others 
almost 'straight, on .account .of the . secondary vessels.' being here 
and there coiled spirally,' while, between the spirals, sometimes , 
■for 'Considerable distances, they are more- or less' straight' and r.uii 
longitudinally. ■' 

r rather .inconspicuous. ...The hypopharyngeal groove 

■endS 'CaBcally at .its anterior 'extrem.itj, and .does no't .communicate 
with.'.the right and left, peripharyngeal grooves ''(PL ,XI. '.figf5.). ' ' . 
'■'rBofsd' short nndnot.'wide'':(PL XI. fig. 6,'d.'L);.,„a:p.lam'" 
delicate 'membrane, with no ’teeth or.ridges, '' ' ' 
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Tentacles rather small and mueli branched, verj numerous, and 
of different sizes placed irregularly. 

Dorsal tubercle rather large, but placed in a small peritiiher- 
cular area (PL XI, fig. 7). Shape broadly cordate, with both 
horns turned inwards and the aperture directed posteriorly. 

Alimentary canal on the left side of the branchial sac. (Eso™ 
pliageal aperture rather more than halfway down the dorsal edge. 
Stomach not very distinct (PL XI. fig, 3, st.) . Intestine long, its 
loop being turned anteriorly and then dorsally, so as to enclose 
the left genital mass and bound it anteriorly. 

Genital ghmch large, forming transversely elongated yellow 
masses in the centre of each side (PL XI. figs. 2 and 3, ov.) ; left 
one in the space between the second part of the intestine and the 
rectum ; right one anterior to the renal organ, on the right side 
of the mantle. 

Menal organ elongated transyersely, not so large as the right 
genital mass (PL XI. fig. 2, Ten\ containing a number of yel- 
lowish-brown, irregularly branched, and nodulated concretions 
(PL XI. fig. 8). 

Locality, Hooles Bay ; 1 fathom ; end of May 1881 : 2 speci- 
mens. The above description is taken from the larger specimen. 

The only compound Ascidians preserved in the collection were 
a few colonies of Botrylhis seJdosseri, Savigny, and several small 
colonies of Le^toclinmn albictum^ Milne-Edwards, growing over 
the outer surface of the test of an Ascidia. Both species were 
from the Orwell, 2-3 fathoms. 

DESCBIPTIOX' OP; THE PLATES. 

Plate X. 

Figs. 1-5. Ascidia mamiUata, Cuv., and details. 1. Animal with the test 
removed, to show the mantle and the relations of the branchial sac 
and intestine, natural size. 2. Part of circlet of tentacles and papil- 
lated zona prsebranchialis, highly magnified. 3, Anterior part of dor- 
sal lamina, slightly enlarged. 4. Anterior end of previous figure, 
more magnified. 5. Optical transverse section of a papilla of the zona 
■ prosbranchialis. 

Fig, 6. Pdycar^a comata, Alder. Portion of the branchial sac, seen from the 
' ' inside, magnified. 

Plate XL 

Figs. 1-8. Mclgula cmpifonnis^ n. sp., and- details of anatomy. 1. Animal, of 
the. natural- size, from' the right side. ' 2. The same, with test removed. 
. 3 . The' alimentary canal, and left genital mass, in their natural poai- 
. . ' , tion, slightly.enlarged. '4, Portion- of branchial sac,- seen' from the in- 
■side, magnified. 0 , Anterior end of ©ndostyle,- to show 'the relations 
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of the hypopliarjngeal and peripharyngeal grooves. G. The ossopha- 
geai aperture &e.. magnified, 7. Dorsal tubercle, magnified. 8. Coii» 
eretioiis from the renal organ. 

Exf^anation of the Lettering » 

d. tlie dorsal lamina, | p.a., peritubereular area. 

d. t, the dorsal tubercle. * p.p., peripharyngeal bands. 

en., enclostyie. I ren., renal organ. 

m., the iiorizontal membrane of the I sg., the stigmata of the branchial sac. 

branchial sac. | st., stomach- 

intestine. | tn., tnf t)id\ tentacles. 

1 internal longitudinal bar, j t>\\ trd, the transverse vessels of 

the nerve-ganglion. I the branchial sac. 
otK, the genital glands. i 2 ?., the zona pr^ghranchialis. 


On a probable Case of Parthenogenesis in the House-Spider, 
{Tegenmna Gitgomi). By F. Maxjle CampbelLj F.L.S. 

[Bead June 15, 1882.] 

Pon some years past I hare confined Spiders with the view of ob- 
serving their habits. During the autumn of 1878 I imprisoned an 
adult female Tegenaria Gugoni% Guerin (==:!r. domestica^ Blackw.), 
just after her last moult. In -the following May she laid eggs, 
which were hatched ; and as her capture had followed so closely 
on the adult' stage, !■ could -scarcely think she had been fecun- 
dated, and suspected -that the cause of fertility was agamic re- 
produetion." 

In the aiitiiBin of 1880 I confined three females of the same 
species as above, ■ having previously satisfied myself as to their 
immatiirity. They moulted successfully at the end of September ; 
but two died during the winter, and the third (May 1881) laid 
eggs which w^ere non-productive. During the same month the 
first-mentioned' Spider, a few days prior to death, made a cocoon, 
with the, same result. The eggs became shrivelled^. and hard, 
''while a few ' retained nearly their original form, but turned green- 
black in -colour.,' A female {T, Gugonii^ Guerin), whieh I had 
''caught "adult in December ' I'SSO, gave me in July 1881 a • large 
-■■-bro-Dcl.,' ' 'In Maj 1881 1 confined turn immature females of the 
,. same ' '.species. ■ Both ' ' cast ' their ■, skins ' twice, the , iast^ occasion 
being in "September. ■ One -died - during',, the w,inter j -and the 
other'-has' afforded the -material for 'this paper., , -' 

-',I'k€j3t,'this Spider like, the' others, each -one in a separate flint- 
-gk'S-a,bottle, 'Cl inches , high -feoBi 'Shoulder to -base, and ''-4- inches-, 
in dianieter ,; I covered ",'the -mouth- with' -a -glass, -slip. As soon as. 
she,b-ec,am-e aecustomed,. to her prison, she,' began to fasten thread-s, 
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as liigli as her spinnerets could reacli, from tlie side to tlie bottom 
of tlie bottle. Each, tliread enabled ber to carry anotlier still 
Iiigb-er, until in about six weeks, always working at niglit, she 
readied tbe shoulder. By that time the sides were speckled with 
attachments, there being as many as seventy in one square 
half inch. Her home soon became utterly unlike the welhkiiown 
cob of this species^ consisting as it did of a cube of confused 
cross threads, which were frequently broken by the insects given 
her, and her energetic pursuit of them. She often was quite at 
a loss as to the direction in , which her prey had settled, as 
might he expected from her inexperienced use of a net which 
was specially adapted to her new condition of life. Sometimes 
during an exciting chase, when at the bottom of the bottle, 
she would move her 'whole body from side to side in a slanting 
position, evidently making the best use of her sight. She would 
then make a dash to strike at her object 'with her front legs ; and 
her spinnerets would be -v^ddely separated, trailing threads at 
each movement of the abdomen. Spiders live long 'mtlioiit food ; 
and I ivas careful not to overfeed. Her usual allowance w^as 
a bloW“fly every second or third day, and an occasional daddy-long- 
legs wEen in season. During the winter she sometimes fasted for 
a week ; for the relays of dies which I had to rear did' not always 
follow. Eroin Eebruary 1882 I fed her more regularly. 

The habits of the females of this species, spending, as they do, 
a comparatively sedentary life in dry places, renders it difficult to 
see how they can obtain water, except ■ during their occasional 
excursions 5 yet a frequent supply or a damp atmosphere, is neces- 
sary to many Spiders. I have kept a 21 Q-wyomi $ 27 months 
without any liquid except that -which she derived , from insects. 
In the case I am detailing, it was, however, required. In. 
December, after six weeks’ absence, I found the Spider ' lying 
helpless at the botto,ixi of the bottle., with her legs drawn 
close to her body; I' immediately filled a tube with 'water, 
and "dropped some on her. back .and, in front of her. She 
quickly balanced herself, and wetting, the last joints of her' palpi, 
placed them on her maxillm. This she did- five, 'times, . when she 
■advanced, '".and low^ered her 'v^ffiole ,hody 'so that" the' in,axillm, 
,were 'dipped' in the water. ,Thii'S''she remained apparently 
motionless - for a few,' seconds,, when she 'raised herself to her nor- 
, 'mal, position,' and repeated 'the draught after an interval of 'a; fe'W 
, minutes. ' Shortly' ' afterwards 'she mounted to, her usual roost 
,'at the' 'shoulder 'of -the bottle, with 'her .abdomen' considerably 
:■ distended. ' OB'" removing' the' glass 'Cover' ,a few, days later,' I 
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fonnd adhering to it her first and third leg, which were broken 
off* just below the trochanter. I suppose the tarsi had been 
caught against the rim of the bottle, and she had dismembered 
herself to obtain freedom, a common occurrence with Spiders. 
Towards the end of March she began to strengthen the supports 
to that part of the web which was her usual resting-place. This 
was done by spinning from the bottom of the bottle an irregular 
loose Terticalshaffc, which was partly covered with the remains of 
her victims, the threads taking no particular direction. Her web 
W'as now still more unlike the cob of her species ; hut I have found 
that other T. when about to lay eggs in the- same-shaped 

vessel, made the same structure. On the 7tli of Aj)ril, after an 
absence of three days, I found she had woven the ordinary cocoon, 
viz, two sheets of silk with the eggs between them. She must 
have been disturbed, probably by a strong ffy, in her first attempts ; 
for a few eggs were hanging loosely on threads away from the 
rest. I found her dead on the 10th of May, and put her in 
spirits ; but I think, from dissection, she died prior to that date. 
On the 7th of June I thought there was some movement in the 
cocoon, when the two sheets were carefully separated ; then I 
found that two Spiders were hatched, twelve eggs still retained 
vitality, while the rest were hard and shrivelled. 

The fertility of this Spider after a confinement of eleven months, 
during wliieli time she twice moulted, can only be explained by one 
of the following alternative causes :~(1) that she was impreg- 
nated previous to the casting of the two exuvim, in an early and 
therefore immature stage j (2) that parthenogenesis occurs in the 
Araneidea. 

The researches of Megnin.'^, Kramer f, Haller J, and Michael § 
show that the females of some Acarina, and more especially of 
the Hermaleiehidm, couple with the males prior to their final moult, 
and that practically there are two stages of sexual maturity • 
1st, of the “valve d’aecouplement ; ’’2nd, of the “ vulve de ponte.” 
,0a the other, side,' Mr.; Beck 1| and, lately, ^M. Berlese^ have 
^ ‘ Les , Parasites et les Maladies . parasitaires/ pp. I80-220, and'Journ. Anat. 

ei Thys. 1812, p.'.SST, 1873, p. 369, and ,1874, p. 225. 

t' 'diehers ,Zeit. fiir ges. Jfaturwiss. 3..,Bolge, 1881, vol. vi. pp. 417-451. 

I Uel3sr,d.',Bau d,. vogeibewohneaden Sarcoptiden,” Zeit.'f. wiss.Zool. 1881, 
'■Bd. 'xzxvi. p. 366'. 

„§ “ On the Beprodiictite System O'f some of the Acarina,” 'Journ.' Quek Micr. 

, Club, ,' jSqv.' 1879, vol, T. ■ ' , ■ ' 

II ‘'A aho,rfc Description Qi Acmrus and its Agamic'' Eeprod,uction,” Journ. Mier. ■ 
,ScL'ToL xif. p'v SO,; 

f “II polim'or'fiBmo,,e'',la'P'artenogen6sidialcuni acari,”BuIi.,' 'Soc. 'E,Et. Ital,, 

aim. xili' p."''290; ,, 
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related cases of partlieBogenesis among tlie Acari. Botli hy- 
potheses are therefore supported by analogy from a» related 
group. Unfortunaielj^j disintegration has prevented a satisfac- 
tory examination of the sperraatheese of the Spider in question ; 
but I am inclined to believe that the case is one of agamic 
reproduction, inasmuch as I can find no lumen in the exnvia 
thTough which impregnation could have taken place. Bertkau 
states (“ Ueber den Grenerationsapparat der Araneiden,” ArcMv 
fiir In aturgesch., vol. 1, year 41, p. 253) : — so viel ist ge- 
wiss, dass die Spinnen mit oder nach der letzten Hautung 
geschlechtsreif werden.’’ 

I purpjose to continue my investigations on this subject, and 
hope that others may do the same. 


Description of new Species of Donax in the Collection of the 
Author. By Sxlyaixus Hazs-ley, B.L.S. 

[Bead June 1, 1882.] 

(Plate XIL) 

SiHCE 1843, when I first described three new species of Donax^ 
four important monographs have appeared of this now large genus. 
The first, by Eeeve, strangely ignored the paper I had published 
in the fProceedings of the Zoological Society V for 1845, but 
figured the same specimens with the same names from the Gumin- 
gian collection. The last, and critically the best, is the post- 
humous production of the late Victor Bertin, who declares that 
both Eeeve and Sowerby have wrongly delineated my Bomx a$si« 
'mills. Premising, therefore, that the Donaces which follow eahnot 
even be regarded as varieties of any delineated in the four mono- 
graphs above alluded to (so peculiar are they in their form. and 
proportions), I will proceed to describe them : — 

Dos-ax Mesobesmoides, n. sp.- (Plate XII. fig. 1.) ' 
T.magna, valida, oblonga, satis eonvexa, eurvato-subeuneiformis, 
valde insequilateralis, nitida, Isevis, sub epidermide, 'einereo-fiaves- 
cente extus omnino Candida, intus prsecipue purpurascens; lateris 
antiei extremitas attenuato-rotnndata, lateris' postiei rotundato- 
subtruncata. Area postica angusta^ rugis ereetis ' flexnosis ' siib- 
remotis transversis,. lineisque radiantibus humilioribus decussata. 
Margo dorsalis antice incurvatus, modice deciivis; . niargo' yen- 
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trails titrinqiie aseendeiis, in medio convexiis, flexiira nalla* ti- 
gaiiieiittim breye. Dentes laterales nuiii. 

Long. 1 * 5 , lat. 1 poll. Sah, ? 

TbiS' unique and aberrant species reminds one of a young serm; 
but its contour is niucb more curved and elongated. Altlioiigb 
smootli to the eje^ its binder surface, under tbe glass, exhibits 
faint radiating striobe towards tbe ventral margin. I suspect that 
ill a younger stage tbe marked radiating stri® upon tbe blunt 
umbonal ridge are not developed. 

DoiffAX Listeei, n. sp. (Plate XII. fig. 2.) 

T. abbreviato-trigona, siibimequilateralis, sublcevigata, iiitiis 
purpurea, extus omnino albido-purpuraseens, zonis satiiratioribus 
reiiiotis omata, antice subventricosa (sen convexa), postice sub- 
conipressa ; area postica rugis eoncentricis tenuibiis, striisque 
nunierosis inconspicuis arctis decussatim scabra. Margo dorsalis 
utrinque (prsesertim postice) deelivis et subrectus ; iiiargo ven- 
tralis baud crenatus. Dentes laterales satis manifest!. 

Long. 1*15, lat. 1 poll. Hob, ? 

Tbisrare sbell, formerly in Belchers collection, differs alike from, 
yet resembles, that figure in Lister (pL 391. fig. 230) from which, 
and tbe words extus intusque purpurascens,” G-melin fabricated 
bis TelUna ^iirj^uraseem, and from tbe Donaoo eomfressus of La- 
niarek : — troia the former, which is also more equilateral, by its less 
cuneiforin binder termination ; from tbe latter in being rounder 
and inucli higher from tbe beak to its opqiosite edge, and by being 
less peaked in front. I observe that tbe two shells are con- 
founded in; tbe moi’e recent monographs, and tbe expressive 
and well-defined Lamarckian species ■ is suppressed in favour of 
a name based upon a figure urbich does not even exhibit a binge, 
so that its very genus is problematical : if a Donax, it, is more 
'like Peeve’s' fi,gure deltoides* Tbe binder' sculpture in our 

■ unique, specimen 'has a tendency to overlap tbe obtuse uinbonal 
ridge, near tbe .ventral edge.- 

-'Doxax elatibus, n. sp. ■ (Plate XIL fig. 3.) 
-;,"'T.:SubC'Ordato-trigona, abbreviata, valde inasquilateralis, antice 
,' compressa- et .r otundato-acuminata, postice brevis et subventricosa j 
- extus fiavesc-ens, intusuilbida, liaud -.radiata, aut maculata, nitida, 

, l»yis,-:secl extreinitatem , posticam ' versus transverBim- sulcata sen 
plcata. , Costa ujnbonalis- nulla,'. ■ Margo posticus convex us ; 

■ inargo -ventralis postiee subgibboso-arcuatus, intus subcremdatus. 
Dentes laterales satis manifesti, . . ■ 

Long. 0,*5,„':lat. 'O-di poii.''- JK355, -Borneo (teste 0eale.) 
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Its aspect and general tint recall the half-forgotteii D. stra^ 
mineus of Cxmeliny a shell fairlj defined, fi?om its combined figure 
and description, by Schroter. It does not display, however, the 
purple stain on the hinder slope, and widely differs in outline. 
The grooves are feebly decussated by minute radiating lines at 
the broader end (which is oblique, rounded below). 

I)arwin’’s figure of Lepcis crassa conveys the impression of the 
general shape (except the posterior outline) of this very rare 
shell, of which I have never seen but one example. 


Donax impae, n. sp. (Plate XII. fig. 4.) 

Testa parva, maxime insequilateralis, valde elongata, compresso- 
cyliiidraeea, antice rotimdato-aenminata, postiee brevissima et 
abrupte truneata, Candida, polita, omnino Imvis, nisi ad areain 
posticam planam aut concavam, nbi concentrice est sulcata. 
Blargo dorsalis anticus vix declivis ; margo ventralis hand crenu- 
latus. 

Long. 0*7, lat. 0’2 poll. Siah. Beioochistan {Blanfori). 

The nearest approach to this remarkably elongated shell is. 
D. Owenii ; but the present is still more inequilateral, I possess 
only a single valve ; but as it is in fine preservation, and as in the 
section Machmrodom.v both valves are alike, I venture to describe 
it ; the colour, however, may vary. 

In the plate I have added a few ilinstrations of, species of 
Leptomya &e. hitherto unfigiu'ed. 


DBSOEIPTION OF PLATE XII. 


Fig. 1. Bonax ' Me&odmmideBy n. sp.. 
Bat. size. ' 

Fig. 2. D. Listen^ n. s|>.j,nat. size. 
Fig. 3. B.Jiavidm, n. sp.s 'enlarged. 
Fig. 4. D. impm\ n. sp., ealarged. 

Fig. 5. Leptomi/a ffravida, Hanley, 
n’dt size. 

Fig. 6. L. psi^facus, Hanley, nat. size. 


: Fig., 7- jD. spectaMIis^ slightly enlarged. 
Fig. 8. L. cocUearki Hinds, nat. size, 

■ from unfigixred type in the British 
Museum. 

Figs. 9 to 12, Teredo uticulm, 0mel., 
valves and pallets, the latter en- 
larged. 


On a new Oenus of Oollembola (Sinella) allied' to Begeeriay 
Xicolet. By G-eobge Bbook, P.L.S. 

[Bead June 15, 1882.] 

The genus Begeeria was founded by Mcolet, in 1842, for the re- 
ception of those species of the old Linnean genus which 

have the antenna shorter than the body, consisting of four siib- 
: equal segments, and, a minute basal rung, abdomen tapering, with 
..the 'fourth abdominal , segment longer Than the three preceding 
taken together.",',' The specimens here 'described were collected 
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in December last, andj after a cnrsoiy examiiaation with a pocket- 
lens, were labelled Degeeria lamiginosa (IN'icoIet), on account o£ 
tiie absence of markings and tlie very thick clothing of hairs^ 
especially on the thorax. As I was engaged on a revision of 
Mcolet’s genus, they were kept alive for further observation. It 
was soon found, however, that my specimens differed in several 
important points fi*om Nicolet’s species. Instead of having eight 
lenses in each eye-patch, I could only find two lenses on each 
side, and each on a separate patch. The structure of the claws 
and spring also presented characters which did not agree with 
the diagnosis of Degeeria. In the course of a few days faint ful- 
vous patches began to appear on my specimens ; and in a week 
more some of them wnre quite dark fulvous, wdth a few lighter 
dorsal patches. This colour is not distributed in more or less 
sharply defined spots and patches, as is usual in those species of 
Degeeria which have markings, but the general body-colour be- 
comes a rich fulvous, darker laterally, and shading ofif to the 
median dorsal line. The specimens were also armed with a kind 
of curved clubbed setm on the abdomen, quite different from the 
set© of any species of Degeeria with which I am acquainted. 
For these reasons, and after a careful bomparison with allied 
British species, I feel justified in proposing a new genus for the 
reception of these speeimens. 


Fig. 1. 



Sviellu sp. A. ^'ull-gi'Own insect, showing distTibution of colour- 

patches, ■ X' 16. , , B. Pale specimen, showing position of eye-patches, x 16. 0. 
Bark specimen, showing,,, patches of colour and shape' of third abdominal 
segment, 'X 16. Brawn from enlarged photographs, and specimens .mounted, 
on microscopic slide. ■ 
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StnelI/A, nov. geii5' 

Head quite as broad as longs a little protruded between tlie antennaa. 
Eyes situated near the base of tbe antenngej four in number^ two on each 
side, each lens situated on a separate patch, the upper one rather larger 
than the lower and irregular in outline. Antemice composed of four seg- 
ments with a rudimentary fifth as in Degeeria : first longer than is usual 
in Degeeria, about one third the length of second: second usually a little 
longer than thirds fourth about twice as long as third: proportional 
length of segments varies, however, a little in different individuals. 
Protliorax small, entirely hidden by the mesothorax above. Blesotliorax 
large, naiTOwer anteriorly. Metathorax shorter than the second. First 
abdominal segment quite small, difficult to see in some specimens, unless 
the insect is laid on its side. Second abdominal segment about three times 
as long as first. Third abdominal segment twice as long as second ; be- 
low produced posteriorly under the fourth for half its length. Fourth 
abdominal segment nearly as long as the thorax and first three segments 
of the abdomen taken together, tapering slightly posteriorly. Fifth and 
sixth abdominal segments small. Spring always reaching the ventral tube, 
which in the living insect is usually clasped by the terminal segments. 
Manubrium about as long as the dentes, scarcely tapering. Dentes tapering, 
slightly crenate along the margin and corrugated across as in Degeeria 5 
towards the extremity each of the dentes splits up into three parts, the 
outer two of which seem to form a sheath, ciliated along their margins ; the 
inner one bears the mucrones. Mucrones, seen from above, almost straight; 
seen laterally, scimitar-shaped, consisting of two lobes. Claws of first pair 
of legs — Large claw curved, and bearing a large tooth about the centre of its 
inner margin, and two small ones between that and the tip ; sometimes 
the small teeth are very indistinct, and only appear as an unevenness in the 
margin. spathulate, about half as longas the upper one, and 

without teeth : there is no tenent hair properly so called 5 but its place is 
taken by a strong hair of the ordinary kind. The head and thorax are 
thickly covered with bristles, which are bent forwards on the head and out- 
wards' on the thorax; they get gradually thicker towards the tip, when 
they suddenly come to a point ; fiinely ciliated along the margin. Ter- 
miml segment of the abdomen covered with short thick clubbed bristles, 
which are bent inwards and strongly ciliated. 

It will be seen from the above description that the species, here'; 
described, and for which I propose 'a new' genns,. differs from', all 
other described, species of Collembola, the Isotoma quairiomlata 
of Tnliberg excepted, in, having 'two eye-patches ' on,, each ' .side. 
Erom the genus Degeeria of Nieolet, to which p'erh',apsit is .nearest 
allied, it differs in the, following points r — 

* I have named the geu'us after Mr, 'J, Sinel of ' Jersey, who has . been very 
assiduous in the collection of specimens of Collembola for me. 

liim. J0'UEN'.-—2OOU0GY,, :TOm XTI. 
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1. In the number of eyes, wbicli in Degeeria are 8 in each 
group. 

2. In the absence of a true tenent hair on each foot. 

3. In the almost total absence of those long fine abdominal 
hairs set at right angles to the body so characteristic of Degeeria 
and OrclieseUa. 

4. In the possession of a thick covering of strong, thickly 
ciliate, clubbed hairs on the sixth abdominal segment, unlike any 
hairs of this group with which I am acquainted. 

5. In the rather different construction of the mnerones. 

From Isotoim of course it differs in the general shape of the 

body, but agrees with it in the absence of tenent hairs. From 
Sira it differs in the absence of scales, aud also in those points 
mentioned under Degeeria, From Corgnotlirix of Tullberg this 
genus differs in the proportional length of the abdominal seg- 
ments, as well as in the points mentioned under Degeeria. 


SlNELEA CUEVISETA, n. Sp. 

The species described was found under boards in a vinery at 
Huddersfield'^ in December 1881, and lias been kept in confine- 
ment since that time (six months). Young and immature 
though in some cases full-grown specimens are of a uniform pale 
yellow colour, paler on the spring and legs. 

Such specimens might easily be taken at a glance for Degeeria 
Immginom of 

Fig. 2,. 



' A. 'Xateral view of mucrones, x „200., B. Claws, of third pair 

of legs> X 200. '■ 0. Claws of fefe'pair of legs," X 200. From enlarged .'photo-' 
graphs aad mo'dnted specimens. ■ 


* Smoe the, above was, in pidnt 'I have received a, specimen, of this, species 
from Mi8s,Harrod, who'fGnBd, it in a similar locality m "Bondon.,' ' . 
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Darker intermediate forms occur, more or less ■ spotted and 
patched with a Myous broYm. The type is of a uniform, fulvous 
brown colour, excepting the central portion of the posterior 
part of the mesothorax and the metathorax, and the upper central 
portion of the first abdominal segment. The tliird segment of 
the antenna is often fulvous. 

The following are a series of approximate measurements , of a 
full-grown individual : — 

iucb. inch. 

Length of body Length of spring -gV 

„ abdom. & thorax ^ Width of 3rd abdom. segm. < 3 ^ 

„ head .......... yV » j head yy 

„ antennas ^ 

This species is rather active, and seems to live ivell in eonfiine- 
ment. Eggs were laid early in January, apparently singly. They 
were spherical, white, and not very shining, faintly and widely 
wrinkled. A depression with a raised rim round it occurs at both 
ends, as figured hy Mcolet. 

On January 23rd a young, apparently recently hatched indi- 
vidual was observed. The head was large and slightly broader 
than the thorax. Antennse large, with first three segments sub- 
globular ; fourth joint thick and fusiform, nearly as long as the 
other three together. Spring reaching the ventral tube. Colour 
white, with two distinct eye-spots on each side. 



A. ' Clubbed hair from thorax of B. minmetUi X' about 120. ' 'B*, Spring of 
Binella, vertical view, showing the diTisionof the dentes mto. three parts, one of 
which bears the mucrones, X 200. ' .O.^ ' Clubbed hairs from sixth , abdominal 
segment of SineUa, x about 150 ; these are usually heat under .the , abdomen. 
.'iVom enlarged photographs and mounted specimens. ' 


. JOHEE-.,— zooLoev, tol. . xvi. 
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On some Cutaneous Herve-terminations in Mammals. Bj Dr. 
G-eoege Hogga^t, and Dr. Fbaitces Elizabeth Hoggai^. 
(Communicated by Dr. James Mtjbie, E.L.S.) 

[Bead June 1, 1882.] 

(Plates SIII.-SYI.) 

Contents : — Introductory remarks on the organ of Eimer in the Mole. 
Habits shown by a Mole in confinement. Nerve-distribution upon 
hairs. Medullated nerves passing to hairs. Nerves terminating in 
branched ceils on hairs. Forked nerve-terminations on hairs. Deve- 
lopment of nerve-terminations on hairs. Jobert’s coil of nerve-fibrils 
siirroimding follicle. Intraepithelial nerve-fibrils of outer root-sheath. 
Structure of organ of Eimerin the Mole : — Inner circle of nerve-fibrilsi 
the ganglion- cells ; outer circle of nerve-fibres. The organ of Eimer 
a retrograded hair-follicle. Effect of habit in causing evolution of 
the organ of Eimer. The tail of the Mole as a special tactile organ. 
Ranvier’s hypothesis of direction of growth in nerves. Merkel’s hypo- 
thesis of different limctions of cutaneous nerves. Ranvier^s objection 
to Merkel’s views. Our proofs that nerve-cells and intraepidermic 
nerves are continuous. Origin of the cells of Langerhans* Have the 
intraepidermic nerves any function ? Professor Ranvier’s hypothesis 
negatived. Subepidermic plexus of nerve-cells and fibres. Conclu- 
ding remai’ks on the organ of Eimer. 

Intwimtory BemarTcs on the Organ of Eimer in the Mole. 

A considerable portion of the present paper was prepared for this 
Society at the begiimiiig of the present year (1882) under the head- 
ing “ The iNerve-termiiiatioDs in the Insectivora as modified by their 
habits;” but a short time afterwards we found that part of what 
we had supposed to be discoveries of our own had already been 
published by others, and notably by Arnsteiii^ and Bonnet f. 
It became necessary, therefore to- recast the whole;, and if. we 
could not present much that was original in discovery, we could.' 
at least, under' the present title, give many deductions and ainend-- 
ments connected with facts discovered that are new in themselves, 
and opposed to' many hypotheses held at the .■ present day. , 
.Taking - as our text that heautiful^and unique .arrangement of 
.'nerve-terminations' in the snout '.of the Mole,, .which has been 
■■ called, ■ after its -di'scoverer, the'o'rgan of Eimer (figs..! & 2, 'Plate 
. XIII,'}:, ,'.we shall endeavour, to analyze its component elements, ■ 
','aiicl,"iii",gmng the' history '.or, description of each, .to 'w’^arraut our 
asaiimptio-n .of the- .title prefixed. to ■ this article.. We shall, .also 

.A*'; Sitzungsberichte der..k-k, Akad, Wien, 1878, Abth.. 8.' 

■ t,' Morphologisehes' Jahrbuch,T878, vol. iv. p. 329,.' A full' fist of th6,litera- 
t'lir© ■eon's'iilt.ed will 'be. found '.at the end of .this, 'paper, page-, 592. 
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point out the share which the habits of the animal ha?e had in 
forming vso apparently unique an organ out of elements existing 
plentifully in every mammal, and show that, in short, it is merely 
formed by a combination of the invariable intraepithelial nerves 
of the locality, common to all the Mammalia, with the nerve-endings 
belonging to the hairs or whiskers. These latter, by the peculiar 
digging movements of the Moles, have so often been torn out 
that finally the hairs have become entirely suppressed, although 
the arrangements of the nerve-terminations upon their follicle 
remain behind ; and these, modified in appearance by the absence 
of the hair, now go to form what is known as the “ organ of 
Eimer.” 

In the original article in which Eimer ^ announced his discovery 
of that organ, he states that if a live Mole be confined in a vessel, 
it soon shows, by the manner in which it feels all over the walls 
of its prison with its proboscis, that that structure must possess 
the sense of touch in a high degree ; and it seems to have been 
this behaviour on the part of the Mole which induced Eimer to 
search for and discover its peculiar nerve-apparatus. He also 
enlarges upon the special anatomical richness of the snout in such 
nerve-organs, which he enumerates as amounting to 5000 j and 
he holds that, physiologically, the sensitiveness is demonstrated 
by the fact that a smart tap on the nose kills the animaL Let 
us, however, remark in passing, that if all the hairs were plucked 
out of any particular part of this animal’s or of any other animal’s 
body, and the shrinking together which this would entail in the 
part operated upon be taken into consideration, the nerve-supply 
would appear to be equally plentiful with what is seen upon the 
Mole’s ' proboscis. ' Thus Eimer has somewhat , exaggerated the 
anatomical importance of the part, in nerves, just as he' has mag- 
nified its physiological importance, as those' who know the extreme 
sensitiveness of the smaHer Shrews to impressions even upon their 
tails, may easily conceive. It was similar watching of the habits 
•of Eats which led Jobert to look for' tactile hams on the^ tails of 
.those ' animals, and to prove’ to 'his own , satisfaction that the' exis- 
tence of .such hairs (8552 in number, according to his enumeration) 
'rendered ' the tail a tactile organ . He also thought ,. that ' he settled ; 
.the matter completely " by cutting off a' Bat’s.' tail and ,, finding that 
thereby its' agility was impaired— the^ fact, however,, bemgtliat what 

■ Die .Schnauze' cks , Maulwurfs' .als ' Tastwerkzje«g,”.''ArcliiT, fiir; iiiikrosfco^ 
"'pische'Anatomi©, 1871, '.vol.Tii. p.. 181.: ■ 

'.'."''41*.' :' 
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he tliouglit were tactile nerve-endings are now known not to "be 
nerve-endingSj and that tke hairs upon all the rest of the surface 
of the aiiimars body are now proved to be provided with nerve» 
terminations equally (if not more so) with the hairs of the tail. 

It was from the result of similar watching of the movements 
of a pet Mole that we, in entire ignorance of Jobert’s researches, 
were led to look upon its tail as a tactile organ, and to discover, 
as we thought at the time, the real tactile nerve-terminations upon 
the hairs of the tail. There are still good reasons for holding that 
in the Mole the tail is specially a tactile organ, in comparison with 
the tail in other animals ; and as the appearances which led us to 
make the research are interesting in themselves, as well as ex- 
planatory, if not even contradictory, of much which now passes 
current as the habits of the animal, it may be advisable that we 
should relate them here. 

HahUs slioitm by a Mole in Confinement* 

Our pet Mole, Jimmy,” was presented to us by our friend 
Mr. Betts, of King’s Langley, who caught it on the surface of 
the ground in one of his fields. Shortly after capture it greedily 
took worms even from our fingers, without manifesting the slightest 
shyness or appearance of fear. "With the intention to watch its 
habits, we afterwards placed it for safety in a large cage or box 
(in our garden laboratory, in London), made of strong boards 
or planks an inch in thickness, which in previous years had suc- 
cessfully withstood the gnawing of innumerable generations of 
tame rats. The box was placed upon its side, and had a sleeping- 
compartment at one, end. The front w'as covered with a piece 
of strong small meshed wire netting. 

The sleeping-eoiiipartment wvas filled with earth, an act of 
forethought , the ' M,ele' seemed fully to appreciate. During the 
day it would often feel all over the- wire netting with its proboscis, 
■but >vh ether in search: of liberty or food was never 'quite certain,; 
'■probably it. 'began wdth' the desire of liberty and ended with that 
.of food, which latter was generally given, it through the netting* 

: ,1^6 ,fed it with earth-worms, a morsel of meat, or part' of a mouse. ; 
"'.If a'.veiy small .piece, 'it would eat it on the spot and .seek for more ; 
.but' if the morsel was' large, -it would carry it off to' the darker 
' Corner, there to devour it at leisure. ^ We observed' that, although 
the spot' where the Mole . received .the morsel waS'' quite two feet 
distant ' from' ,the inner chamber, , it .m ever , turned ' to run, , back 
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as ■would a rat, mouse, or other animal ; but, instead, it always 
walked straight backwards, as easily apparently as it progressed 
forwards, though there was ample free space for it to turn 
round. Even when frightened, or on other occasions, progress 
backwards was manifest ; hence we conclude this to be a habit 
acquired through living in long narrow subterranean burrows or 
tunnels, and being thus cramped for turning. Doubtless this habit 
has become so thoroughly ingrained into the animal and race, that 
even in localities with abundance of space to turn in, it is still 
clung to. When moving backwards, we constantly observed that 
it kept its little short tail close to the floor of its cage, moving 
it about from side to side as if feeling the way for the body to 
follow; and it was this peculiar action which led us to look for 
histological evidence of the tail being a tactile organ. 

Having placed the creature in a large earthernware footbath 
one third full of earth, it continually burrowed ; and, as it dived 
down, its short tail kept wagging from side to side in the upright 
position, as if it were a guide directing the line of burrow. In- 
deed, placed between the tactile apparatus on the nose and on 
the tail, the body of the little sapper seems to be to him both 
level and compass to guide him in the laying-out of his subter- 
ranean passages. 

The followung account of habits is frequently recited by authors : 

Occasionally a Mole will form two or more high roads leading 
to his fortress ; and sometimes several Moles share tlie same high- 
way, perhaps in localities where worms and grubs are peculiarly 
fat and abundant. But in the latter case, as there is not room in 
the little tunnel for one Mole to pass another, if two of them 
meet by accident, one of them must give way, or retire into a side 
alley; otherwise a violent combat ensues, when the weaker is 
ruthlessly killed and devoured.” Kow w-hat human eye ever saw 
two Moles, inmates of the same burrow, meet underground, or 
watched the' violent combat ' and, cannibal feast so graphieallj . 
described ? The fact is, that it is as easy for the weaker. Mole 
to walk backward 'as for his opponent .to walk forward, and .thus '■ 
to avoid .all n'eces,sity for a combat. 

'A'.The oft-quoted .'statement {Bell’s, .^B.ritish, Quadrupeds,’ ' .and" 
elsewhere). ...of .the great 'Speed -of the Mole seems to rest upon one', 
of ' .M, Henri Be Court’s hyperingenious experiments.' ■ A nuinber".'. 
of pieces' ,of',.straw 'were lightly 'let 'down, into, the burrow at cliffe- 
,,rent.,!po.intSi,' so, as" t.o.' occupy the : centre 'of .its lumen. 'On the. 
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outer end of each straw a small paper flag was so placed that it 
would inevitably fall' when the lower end was touched. When 
all was ready, the experimenter blew a fearful blast tlirough a 
trumpet at one end of the burrow, the Mole being at the other ; 
and as, one after another, the flags fell almost simultaneously, 
this was supposed to be due to the passage of the frightened 
animal towards its fortress at a rate of speed eqnal to a horse 
going at full trot. Less sanguine minds may, however, only attri- 
bute the falling of the flags to the blast of air from the trumpet, 
or to the vibration in the air due to the same cause, and acting 
with great force in the narrow channeL At all events, it is 
simply ridiculous to compare the speed of a Mole in his burrow 
to that of a horse at full trot. 

The conformation of the fore feet, even if the observer had never 
seen a Mole .try to run away, would in itself show that they were 
not adapted for speed ; in fact, every thing in them is adapted for 
digging, and for nothing else. Their efficacy was shown by our 
Mole thus : — It began in the corner of its home (the last locality 
Eodents would attack ; for they always choose projecting localities 
for gnawing), just where the three boards or planes met at right 
angles to each other and furnished it with a point for 

its peculiarly adjusted hands. In less than two hours it had 
scraped a hole right through the inch-thick hoards. The nails 
seemed to act like a coarse rasp in making fragments of wood 
fly off ; and so eagerly did it work that it resisted viciously when 
we attempted to, pull it away; and when released, it rushed back 
to the spot, and began anew, rasping with desperate eagerness. 

According to our observations, the Mole uses its fore paws 
for holding its prey while it is being devoured ; but their merely 
digg,ing-adaptation renders their action during feeding rather 
awkward. "When given a worm, this was always held between 
the backs ' of '■ the hands, or, rather, thumbs; and,' beginning at 
one end, the worm' was passed into the mouth by a series of 
.diitehes "of the '.fore, paws,' until devoured. On examining the 
backs of ' those paws for nerve-endings, we could only find the 
. endings, of .ne,rves on the short tactile hairs with which the back 
" : of ; the hand was studded. . These short bristly stumps, while they 
'gave, an, exquisite sense of ' touch, were probably ' better adapted 
', for holding .the slippery 'worms 'than a naked epidermis would 
; haveLeen," 

' .The,., sense of hearing is "supposed ' to be very keen in' the Mole, 
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to make up for tlie want of sigkt ; but little dependence ought to 
be placed on such a statement until it be verified by histological 
investigation of the organ. Our experience w^onld lead ns to the 
opposite conclusion. Our Mole generally took a siesta of two 
or three hours in the afternoon, sleeping curled up into a balh 
with its snout and head between the fore paws and under the body. 
When in this condition considerable noise did not disturb it. 
When, however, it did awake, it was with a great start, like ' one 
awakening out of a deep sleep and failing to recollect where he 
was. Moreover we know that rustics often approach Moles 
when they are shovelling the earth out of their burrows, and are 
able to kick the animal out of the mound before their approach 
is detected — a feat which a quick or even ordinary sense of hear- 
ing ought to render impossible. Their cantankerousness of 
temper is shown by their readiness to fight and eat each other ; 
and it is this character, in conjunction with their stupidity, which 
causes them to he caught in the simplest of traps. Their anger is 
evidently aroused at finding their underground passage barred by 
a rough piece of iron ; this they at once assault, and, pushing it 
away, allow the iron jaws of the trap to close upon them. One 
night our Mole made its escape and passed down through the 
floor of the laboratory, so that when we entered in the morning 
we could hear our pet digging under our feet. Einally it drove 
a tunnel under the brick lintel of the doorway, and thus provided 
for its retreat into the garden. Before, however, it could make 
this strategic movement, we placed an ordinary mouse-cage or 
box open near the hole, thinking thus to secure the creature. 
When it ' again came to the- hole of exit it appeared greatly en- 
raged at finding the box obstructing its path ; and, not satisfied 
with merely pushing it aside, it shoved' the haf ed box much further 
away than there w’as any necessity for: so .much does passion: 
blind a Mole’ s senses. This headstrong display cost it its liberty 
while its furious temper by no means improved on capture. 

It w^as amazingly fond of milk ■; and when a saiieerfiil was given, 
it would plunge its head right into the' milk, ending generally by 
rolling the whole body into it with as much earth as it could drag 
along. It finally died, we nuspectj-from' 'inauicion ; for although' 
we furnished' it, with food .amply '.sufficient for any other ■ animal 
of its size, this appeared insufficient for the ravenous appetite :of 
'the Mole., ' The tis.sues of its bodywer . afterwards prepared with 
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cliloride o£ gold for microscopical observation s, and served for 
tlie basis of this paper. 

After, as we tbongbt, discovering tbe various kinds of nerve-ter- 
mmations upon the hairs on the tail of the Mole, and studying the 
character of the intraepithelial nerve-fibrils in the ^'organof Eioier” 
and other parts of the hairless portions of the surface of the animal, 
we, naturally enough, extended our research to the bodies of other 
members of the Insectivora, such as the Shrew and Hedgehog, 
in the hope of finding some analogy in^ them with the organ of 
Eiiiier and other nerve-terminations, especially in the noses of these 
animals. Finally we extended our observation to a large number 
of other animals of difierent classes, such as Man, the Mouse, Eat, 
Eabbit, C3-uinea-pig, Sheep, Pig, Gloat, Bullock, Cat, and Horse ; 
and this has enabled us to arrive at general conclusions which 
would have passed unnoticed had we confined our observation 
to the on'e class of the Insectivora. In this research, therefore, 
we shall treat the question in a general way, taking each separate 
element as a whole, and afterwards pointing out modifications 
where they exist in difierent animals. 

Nerve-Bistrilution upon Sairs. 

There is a widely diffused popular and even scientific belief 
that in the lower animals one exceptional form of hairs, found 
on the whiskers, eyebrows, ear-tufts, elbows, &c., and spoken 
of generally as whiskers, feelers, or tactile hairs, alone pos- 
sesses special tactile nerve- organs, and that they differ in this 
respect from the ordinary hairs of the rest of the body, which are 
alone represented in man. Within the last year or two, however, 
researches have been made which go far to show that even the 
minutest hairs upon the smaEest, as upon the largest, mammals 
possess a more or less complicated nerve-supply ; and it is now 
considered that as, all the hairs on an animal’s body are equally 
' supplied, by nerves ' of touch , and of general sensation, the term 
tactile hair, as, it applies. toMl hairs, 'should be henceforth, disused. 
In lieu, of'; tbe term ' tactile, it is proposed to use a term derived' 

' from ', a' microscopically minute anatomical difference , between 
feelers and ordinary hairs, which would be unintelligible'' to most 
|}eopIefrom its 'obscure, character, and, having no evident bearing' 
on, physiological' characters, would soon have, to be replaced' by a 
more,' suitable, name. ' ,To' us the', feeler seems, upon both 
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anatomical and pliysiologicai grounds, best fitted still to represent 
sometiiing difi'erent from ordinary bairs. If tlie observers wlio 
wislied to make tbe existence or non-existence of a blood-sinus 
around tlie liair-foUicle (a, fig. 13, Plate XI Y.) tbe basis for anew 
name, bad given tbeir attention to the character of tbe muscles 
attached to those different hairs, they might probably have found 
reasons for letting the terms remain as at present understood. 
In the ordinary hairs the muscles which are attached to the base 
are of the smooth or involuntary type ; and these, although they 
act upon the hair under the influence of temperature, moisture, 
electricity, &c., causing goose-skin and similar appearances, are 
yet completely beyond the control of the will. In the feelers, 
however, these muscles are of the striated or voluntary type, 
which gives the animal the power of moving the feelers at will in 
different directions, so that it may acquire by touch timely notice 
of the proximity of any neighbouring object. In this respect the 
feeler is a voluntary and active sensorial organ, while the ordinary 
hair is merely an involuntary and passive one ; and for this reason 
we shall continue to use the term feeler in the vsense hitherto 
accepted, as distinguishing it from ordinary hairs, bearing in mind 
also that this, like every other differential feature between hairs, 
passes insensibly into the opposite condition. 

Of the other anatomical differences between feelers and ordinary 
hairs, or of the anatomical elements composing either, we intend to 
say as little as possible, where the question does not interfere with 
our, present subject, which is a description of the nerve-arrange-, 
ments on hafrs. Por the benefit, however, of our nou-anatomical 
readers, we submit a short description of the hair-apparatus general 
enough to apply to all hairs. Theliair-foilicle is simply a depression 
in the skin, passing down like a well, whose sides are almost perpen- 
dicular to the outer surface of the skin. It is .lined with layers 
of cells (e, fig. 13, Plate XIY.) similar to and, continuous with those, 
of the epidermis. Surrounding this epidermic lining we have ,a 
thin layer of specially clear -gelatine, called the basement mem- 
brane (5, ,fig. 13, .Plate -XIY.), which is continuous with that of 
the -surface of the skin, it being in turn surrounded by the general 
gelatinous tissue' of the dermis, or 'skin proper. „ At, the bottom 
of the follicle or well there may or may not be a, papilla, c-,overed 
also with epidermic cells-; from this the hair itself - -grows, being 
formed' solely-' of -epidermic, cells arranged in layers,' and showing, 
a, great variety, in appearance and. subs-tance in different animals. 
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and in tlie same animal. A little way below tbe opening of tbe 
li air-follicle upon tbe skin, we have tbe opening into tbe follicle 
of a little sac or gland lined with cells (s^ fig. 6, Plate XIII.) ^ 
wliicli secrete tlie grease of the skin. This sac is called the 
hair-gland or sebaceous gland. It is immediately underneath the 
leyel of the opening of this gland into the hair-follicle that the 
nerYe-terminal apparatus is found. Pinally, attached to the bottom 
of the hair-folliclej and passing somewhat obliqely towards the 
epidermis, we have the bundle of muscle-fibres which act upon the 
hair and gland 

Altlioiigh not quite pertinent to our present paper, we wish to giro a cau- 
tion against merely considering the hair as a tactile organ, as it seems to have 
several fuiietioiis to perform, although only one other, that of a covering, seems 
to be attributed to it in our physiological text-boots. Some years ago, when 
teaching anatomy in Edinburgh, one of us was careful to inculcate upon our 
students those various uses of the hair and hair-apparatus, wliich we may here 
recapitulate. In the first place, the hair has a double function to perform on 
the great mass of the human skin, altogether apart from either being a covering 
or a tactile agent. It is a stylet, which keeps the mouth of the hair-folliele 
always clear for the compai’atively inspissated material to flow from the sebaceous 
gland on pi’essure by tbe compressor muscles upon the surface of the skin ; and 
at the same time it is a semicircular valve, similar to that known to marine 
engineers as a D valve, which occludes the mouth of the sebaceous gland when 
that gland is quiescent, preventing ingress of foreign matters into the gland ; 
but when the compressor muscle contracts and compresses the gkincl, the same 
movement moves the hair valve from the mouth of the gland, leaving a space also 
between it and the hair -follicle, so as to permit egress to its sebaceous contents. 
According to this way of thinking, the gland is not an appendage of the hair, 
as is generally supposed, whence its name of hair-gland. It is an appendage of 
the skill ; and the hair itself is only an appendix to the gland. 

In the same way the so-called hair-muscle, the erector or amctorpili, we con- 
sider not to be an appendage of the hair, as its name implies, but an appendage 
of the sebaceous gland ; and hence, ten years ago, we proposed to call it, and 
alwaj'S called it, the gla%dul(BBehacem^ from its evident action of acting 

.as the compressor' of the sebaceous- gland, and the excretor of its thick con- 
tents. -■ That this muscle, on contracting, should .cause goose-skin by depressing 
the skin at one of its extremities of attachment, and that it should cause the 
'.hair to 'protrude and He at right angles to the surface at its other extremity of 
attachment, are merely accidental phenomena attendant upon the performance 
of its function, not the functions performed by the muscle, and ought, therefore, 
■"'never to have given a name to the musele. That the hair acts specially as -a 
."stylet, is seen "also in the sebaceous glands 'Or their analogues on certain moist' 
surfaces of the body, which, from thelact of being moist, are never liable to 
'. beconve. blo-cked' up, .'and' therefore the .hair, being -unnecessary as -a'.', stylet or 
" valve, is not - pres'ent, -.-' ■ 



CtJTATsiEOITS KEEVE-TEKMUSTATTOTSTS m MAMMALS. 


555 


Bireetiog bow out attention to tlie nerve-terminatiorij our first 
proposition is, tliat as a principle (Htlierto apparent!}^ overlooked) 
tliere is no difference in tlie character of tlie various nerve-ele- 
ments supplied to all kinds of liairs, or in the respective position 
of these elements upon the hair-follicle, although the numher, 
or even the shape, of the elements may vary considerabiy 
upon different hairs and between different categories of hairs, 
e. g, between feelers and ordinary hairs as they exist upon the 
same animal, hut more especially as they exist in different classes 
of animals. Enumerating these nerve-elements in the order in 
which they come (from below upwards) on the follicles we 
find : — 

1st. The medullated nerve-fibres passing from the great nerve-centres 
towards the hairs. 

2nd. These fibres, on reaching the hair, losing their myeline sheath oi 
medulla, and ending : — 

a. In branched ganglionic nerve-cells lying in the lower strata of 
epidermic cellular sheath lining the follicle. 

h. In fork-shaped parallel fibrils, from one to four in number, par- 
allel to the axis of the hair, 

c. In a coil of non-mediiliated fibrils surrounding the fork-shaped 
terminations, and placed immediately underneath the opening of the 
sebaceous gland into the follicle. 

3rd. Intraepithelial, non-medullated, but varicose nerve-fibrils ramifying 
among the epidermic cells lining the follicle. 

The Medullated JSferws passing to Sairs.' 

Of the medullated nerve-fibres passing to the hairs, little need 
be said. They represent the main insulated telegraphic channels 
along which nervous influence or influences pass between the cen- 
tral nerve-centres in the brain and spinal cord and the iierve-ter- 
ininations, or it may he, as we shall show, the peripheral nerve- 
centres on the hair-foilicle. If, however, there be nervous iiiflu- 
enees of various kinds, such as the sense of touch, of tempe- 
rature, &c., passing along separate nerve-fibres, there^ is, no 
differentiation in the anatomical structure of these that, allows 
,theni' to be recognized as the carriers of the one' or the other 
infi-ueiiee., ' ■ ■ 

In the, feelers , the number of these nerves ' varies consider-', 
ably, according to. .the ■ size , of the' hair ; ■ and we , have counted, 
between' 300 and 400 nerves on several occasions on. somenf the' 
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largest of these hairs in the Horse. They arrive on the f eelers'ahont 
the level of the lower extremity, and pass up alongside the follicle 
in hnndles which become more numerous as they pass upwards. 
These bundles may either lie imbedded in the gelatinous tissue 
external (as regards the hair) to the basement-membrane, as 
at fig. IS, Plate XIY, ; or they may pass through the 
cawty of the blood-sinus, as at d% in which case, whether it he 
a single nerve or a large number of them in a bundle, they are 
always surrounded by a thick coating of gelatine. In the ordi- 
nary hairs the nerves may he only one or tvm in number, which 
generally approach the hair at a much higher level than in the 
case of the feelers, and, it may be, from opposite sides of the hair. 
In the immediate iieighbonrhoodof the hair each fibre may divide, 
and even subdivide, into two or more branches or independent 
fibres, each of which has its own special set of terminations, as 
seen at a, fig. 7, Plate XIII. 

In these nerves the medulla or myeline is an insulating sub- 
stance or sheath of the nature of fat, which is placed upon the 
axis-cylinder or true conducting nerve in segments of equal 
length, which bear the same relation to the axis-cylinder that 
long bugle beads bear to the thread upon which they are strung, 
each bugle-bead-iike element being a complex ceE resembling 
the fat-cell in character, and possessing protoplasmic walls, a 
centrally placed nucleus, and cell-contents of an oily cha- 
racter, wdiich form the insiilathig snhstance. As seen in fig. 7, 
Plate XIII., when a nerve breaks up into two branches, the divi- 
sion always takes place at the end of one of the insulating seg- 
ments, where the two new segments on the now bifurcated nerve 
or axis-cylinder are applied. Sometimes only one of the bifur- 
cations is provided with a myeline-sheath, if near its termina- 
tion, as at i, fig. 7, the other bifurcation breaking up into several 
non-medullated nerve-fibrils, as shown there. Or a nerve may 
lose its insulating sheath some distance before it breaks up into 
itg':'ultiinate termination, as 'seen at ky where the axis-cylinder 
may also be; distinctly traced as it lies within its last insulating 
■segment ^ '■ 

For more ' miBute' ■ ijiformation ■ respecting the mediillatecl nerve-fibres, see, 
our articles Sur les chaugements subis par le^systeine nerveux dans la lepre” , 
(ArcMyesfie.'Pbysiologie, 1882), and ‘‘'Be ,1a degeneration et de la r6gendration 
dll cylindre-axe ’* ;( Journal de rAnatomie, 1882), copies of wMcb are in, the 
Society’s library., . 
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Werves terminating in Branched Cells on Hairs. 

TiiiSj tlie lowest in leyel upon the liair, and tlie first in order 
wMcli we tabulated, is an ending wMcli bears very difterent re- 
lations to the niedullated nerves according to tlie cliaracter of 
tlie hair upon whose follicle they lie. In the first place, we inay 
remark that, as far as we can learn, no observer except ourselves 
seems to have noticed that such branched cells may be seen on - 
ail the ordinary hairs, and that the latest, and, indeed, the only 
investigators of tliis question, namely Arnstein and Bonnet, in 
1878, and Merkel, in 1880, not only make no allusion to them, 
but do not even show them in the drawings they give of nerve- 
terminations on ordinary hairs. It is true that there such nerve^ 
cells have neither the number nor regularity which make them so 
prominent upon the feelers ; hut their existence can none the 
less he easily verified (c, figs. 6, 7, and 14). Indeed, when we 
thought we were discovering nerve-endings upon the ordinary 
hairs, these cells were the first objects to meet our eye. 

The oversight already referred to may also be due to another 
special feature found on ordinary hairs. In some hundreds of 
specimens of such terminations on ordinary hairs vdiich we possess, 
we have never yet come across an example where a mediiUated 
nerve passes directly to one of these cells, as seems to be the inva*- 
riable rule in the case of the feelers. This may have led to their 
existence being unnoticed — an oversight otherwise inexplicable. 
In the feelers the connexion of the medullated nerves with these 
cells is very apparent; and it has been known under one de- 
scription or another for the last ten years, although at the pre- 
sent day the most diverse opinions as to their true nature are 
held by all the observers who have specially investigated the 
subject. As far back as 1866 Odenius thought that the nerves 
terminated in an oval swelling ; but . bis opinion is given with a 
certain amount of hesitation. Again, in 1872 , Sertoli described the 
nerves as terminating, after piercing the hasement-membrane,, in 
stellate cells lying among the lower layers of epidermic ceils 
lining the' hair-follicles. ■ The observations thus made by this 
author, although perhaps nearer' the truth than any ■' that have 
subsequently been made, have nevertheless been, rejected by suc- 
ceeding observers, none' of whom ■ apparently can agree in,;th'eir 
conception of these endings.;' , 

Thus it i'S that we find Bietl, in '1873', describing the nerves as , 
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ending in shield-like bodies in the outer root-sheath of the hair- 
follicle. Eedkei, in 1873, describes them as pear-shaped clubs 
lying outside of the basement-membraiie ; Mojsisovics, in 1876, 
as oval and tactile cells in the outer root-sheath. Merkel, in 
1876, describes them as oval and terminal tactile cells in the 
lower layer of cells of the epithelial lining of the hair-follicle. 
Bonnet, in 1878, speaks of them as end buds on the nerves after 
these pierce through the basement-membrane. Einally, Eanvier, 
ill 1880, puts an entirely new interpretation upon the matter by 
denying that the nerves terminate in cells, and asserting , that 
they are in connexion with tactile and terminal disks of nerve- 
matter, concavo-convex in shape, which are closely applied to the 
so-called terminal cells. A large number of these disks, he says, 
are found in connexion with the same nerve-fibres, all of them lying 
in the same direction and in the same relation to the tactile ter- 
minal cells which they embrace, thus forming an arborization 
having, a certain elegance of form. Our figures 11 and 12 may 
be taken to represent Eanvier’s views on this question, although 
we place a different interpretation upon these drawings. It is 
perfectly true that one part of the surface of the cell is stained 
by gold much darker than the rest, which seems to argue strongly in 
favour of Eanvier*s theory of tactile disks upon tactile cells ; and in 
this, respect fig. • 12 appears' almost ' 'unanswerable. On closer' exa- 
mination, how^ever, we find many peculiarities incompatible with 
his theory. In the first place, those blackened nerve-expansions 
are not, as he states, all coneavo-eonvex disks, nor have they all the 
same direction {orieniation), their concavity looking downwards. 
In our fig. 11, PL XIY., the cells a a have no disk at all, and 
..appear as if, they had been placed upon the blackened nerve-fibril 
ill ,a very irregular manner. In the second place, the special 
blackening ' of one portion ■' of fcbe cell does not thereby prove that 
that portion only of, the cell is nervous in character. In the same 
figure .'it is' .seen that .the ■portion e of .the nerve-fibril interveaiiig 
.between where the myeline ceases at h and the cells., at a, is e.qually 
■ almO'St 'colourless ; while the. portion d further on amongst ' the 
.'■terminal cells, is, stained' jet-black; yet no .one would for a moment 
'argue^ ' that,' the portmuc is less '.nervous in '.■character, than, the, 
, ■■portion' 4<. ,' 'The '■■cause '.of 'the special blackenmg in one spot in 
gold'' preparation is as yet a -puzzle to. us, like n,amerous ■,other 
peculiarities' in' the .behaviour of this notoriously uncertain re- 
agent yb'ut,, from, its irregular 'effects on many of o.ur prepara- 
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tions, ^XG are not inclined to found any special anatomical theory 
upon itj and therefore cannot accept Professor Eanvier’s theory 
of disques tactiles et cellules clu taetP 

As mentioned, however, by Eanvier, the great mass of these 
cells lie in the same direction, the light-grey body of the cell 
with its nnclens generally visible, lying towards the root of the 
hair when seen from the front ; but when looked at obliquely, as 
at fig. 10, Pi. XIY., the whole appears as an ordinary stellate 
nerve-cell, identical in shape with those seen in the anterior 
columns of the spinal cord, with which, in our opinion, they are 
physiologically and anatomically identical. 

The manner in which the nerves reach the ceils has been dif- 
ferently described by various observers, but best by Bonnet and 
Eanvier. It must be admitted also that no one description 
applies to the many different ways in which a nerve arrives at, 
or is distributed to, the cells. The side view given in our fig. 12 
corresponds almost literally with the description given by Eanvier. 
The nerve there loses its myeline when about to traverse the 
basement-membrane. After piercing through it, it passes beyond 
the first range of cells of the epidermic lining of the follicle (not 
inserted in the drawing, lest they should interfere with the clear- 
ness), then curves downwards with a bend whose convexity lies 
next to and is parallel with the axis of the hair, until it returns to 
the said loiver layer of cells on the surface of the basement-mem- 
brane, where it becomes attached to various of the nerve-cells, 
and through these to many other- cells, with which they are con- 
nected by fibres. These other cells have not been inserted in the 
drawing, as they could only be seen by great alteration of the 
focus, and, if drawn, would have greatly confused the drawing. 
All of these cells do not lie close, to the basement-menibraiie, like 
cell which ■ corresponds to the lower layer of epidermic cells ; 
for the nerve-cell a corresponds almost to the second' layer ; and 
when we come subsequently to speak of the cells of Langerhans 
(p. 584), we shall seC' that. the nerve-cells we have been .consider- 
ing may break away from their ' attachments and . become ■ free 
amongst the epidermic cells lining the foBiele. 

The above description of the course and ., relations of a nerve at , 
its termination or, shall we say, origin in nerve-cells, .'gives, only 
an imperfect idea of the direction of the fibre or fibres after' they 
have lost ' .'their myehne-sheath. . In fig. '10 we give, a front .view 
,', of the ..ramifications ; ' and "it is there. -seen that the, fibrils 're.sulting 
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froEi tlie bifurcation of the axis-cylinder pass on a certain dis- 
tance before becoming connected with the nerve-cells, fig, 11 
being on a portion of the same plexus, drawn at a greatly increased 
magnifying-power. "While, however, in these drawings one nerve 
seems to be in connexion wdth a large number of cells, g in 
other preparations from the same hair several nerves may be seen 
to be all in connexion with a very small group of ceils. In short, 
we look upon the whole group of nerve-cells round these feelers as 
a peripheral ganglionic nerve-centre connected with many nerves 
which pass towards the central nerve-centres, and consider that 
sensory impressions cause an influence to be developed in these 
peripheral cells which is passed out from them as an electric cur- 
rent is generated and passed from an electric battery or tele- 
graph-station. 

It is difficult to account for the fact that while in the feelers 
we may have so many meduliated nerves connected with the 
ganglion-cells upon the follicle, we have never yet observed a 
meduliated nerve in connexion with any of the few cells (fig. 15) 
upon the ordinary hairs. This, we think, is due to the very great 
number and importance of the cells upon the feelers, where they 
lie closely aggregated to each other, and in connexion with the 
afferent nerve-fibres connected with them. Are those cells, 
however, either terminal or tactile in the sens© that all observers 
have applied to them ? We think not. They are certainly not 
terminal ; for they are all connected with each other so as to 
form a nervous circle, from which, it is true, elements may be 
broken ofi‘, so far leaving two terminal points, as we shall after- 
wards show to be the case,- but such terminations can only be 
looked upon as accidental ; and it is even (questionable whether 
in this condition they are still capable or not of performing 
'functions. ' , We look upon the forked terminations /as the true 
.terminal organs of the nerves of touch upon the hair-follicles ; and 
.we think .it unwarranted to: speak of- the cells we have been consi- 
deling as'.specialiy tactile ;, for they are more probably temperature. 
.'Berve-organs, We : have ^ never yet been able to trace any ' con- 
.'.nesion between these . cells .and the forked endings of the me- 
^.."dullated .'nerves on any kind 'of hair ;■ buton more than, one occa- 
,;,Bion -we have found on.' ordinary hairs that .these cells gave , off 
''branehes'.peripherally, which became, forked, as,; seen at c, fig., 7', 
,'Tk,:SI.II* , A more'telling example, however, is.'drawn in fig. 15,,' 
.■•.wMcli, 'appeared isolated from all meduliated nerve-fibres, which 
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migiit, by any illusion in focal depth, have given incorreetlj to 
tlie cell e the appearance of being continaous with the forked 
fibre /peripherally. Eotb centrally and peripberallj the same 
cell appears to be connected with very fine non-medollated fibrils 
having fine varicosities in their course. Whether the forked fibre 
f really terminated as shown in the drawing, is open to question ; 
for the absence of staining beyond these free ends might make it 
appear that they ended there when possibly they wmim continued 
further on. On more than one occasion also we have observed 
that one of the very fine non-medullated nerve-fibrils connected 
with such cells passed into the circular coil of nerve-fibres I, fig. 7, 
and became incorporated with it. At other times, we have ob- 
served, in a longitudinal section parallel to and through the axis 
of the hair, that long intraepithelial non-meduilated fibrils con- 
tinuous with such cells were to be traced (as in fig, 17, i f) ramifying 
between the cells forming the epidermic lining of the follicle. 
The important bearing that their position there has upon the 
'whole question of intraepithelial or intraepidermic nerves will be 
considered (p. 586) when we specially consider that system of fibres. 

Moreover, in innumerable cases, as in fig. 7, nerve-fibrils could 
be seen passing out peripherally from these cells, parallel to the 
forked terminations on the meduliated nerves, and generally with 
their own terminations concealed by the forks amongst w^hich 
they lay. 

Einally, in transverse sections- of either feelers or ordinary 
hairs, as in fig. 13, PL XIY.,- nerve-fibrils, continuous with 'the 
ganglionic nerve-cells, could be se-en passing from these ceils 
towards the free surface of. the ■ follicle. The importance of this 
arrangement will appear /ereafter when we come to consider 
the intraepidermic ' nerves in general.,- We may also note the 
fact , that, in transverse sections of hair-follicles, Eberth'' ob- 
served many years ago the presence of the branched cells ' of 
Langerhans among the cells forming 'the epidermic lining of ,t!ie 
follicle.' These are, no doubt,' originally the ganglionic ' nerve- 
cells which have become entangled in the epidermis 'and broken 
off from the, plexus, -as -will -found further "explained .in the chapter 
on the -cells', of Langerhans. 

' Forleed NeTve^termmatiom mi Mmrs. . 

While the sw-oUen.or. cellular -terminations; just considered" have 
'for at least ten years been known'" to 'Scienee .under - some clescrip* ; 
, ' '-'L3aX3?;,JOnBH.—ZO-OLOGT,TOL,' XVI. ' 42 ' 
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tioii or otterj tlie forked terminations, or, as Bonnet terms them, 
lancet-shaped ” endings (a name suitable only for those found in 
a few animals, such, for example, as the Horse, but not applicable 
to the Cat, Mole, or Shrew, as shown in figs. 3, 6, and 14), have only 
been known since 1878, when Arnstein discovered them. These 
are by far the most prominent nerve-elements upon the ordinary 
hair-follicles. In the large feelers it is difficult to detect them, 
while in the smaller feelers, as shown by Bonnet, they form a 
regular tier of short, hroadened-out, spade-like forms, immediately 
beyond the end buds, as he calls the cells already described. A 
glance at our drawings figs. 3, 4, 5, 6, 7, and 15 will make one 
understand better than any description the character of these 
forked terminations. The medullated nerves on reaching the 
zone beneath the opening of the sebaceous gland 5, fig. 6, into 
the hair-follicle, lose their medulla or inyeline ; and each axis- 
cylinder generally breaks up at once into from two to five branches, 
often remaining as one branch; at all events the branches lie 
parallel to each other and to the axis of the hair between the 
lower layer of epidermic cells lining the follicle and the basement- 
membrane. As a rule, the medullated nerves only break up 
into the forked endings when beyond the zone of the cell-termi- 
nation, although in the ordinary hairs the cells are sometimes 
observed lying even beyond the points of bifurcation. The forked 
terminations are, as a rule, flattened; and the flat surfaces lie 
against the inner surface of the basement-membrane and the 
contiguous surface of the epidermic lining of the follicle. At 
times the free endings of the forks swell out into hoof-like ter- 
minations, as shown at y, fig. 7, from the Horse ; at 

other times the points flatten out, as shown at /■ fig. 6, from 
the, Water-Shrew ; so that these points may be described as being 
paraliei, lancet-shaped, hoof-shaped, circular or club-shaped, the 
cause'of such. variations, in; shape- being to us unknown, and' pro- 
,bably unimportant. , '' 

;,' '."We, have, as already mentioned, never been able to detect any 
connexion betw^een the , forks '...on' the medullated nerves and the' 
'ganglion-cells,, on theone hand, or wifchthecoilof non-medulkted 
"'fibrils which surround them, on the other., , They evidently sub- 
serve a nervous function Afferent from that of those belonging to 
thenther elements and we think thatin all' probability that func- „■ 
tion'.is the 'sense ' 01 touch, 'which hitherto all the later /observers 
'•have/'attributed ,tO' the' ganglion-cells, we 'have,',descrihed. ". This 
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mueli majj liowever, fee said, tliat fche forked endings are true 
terminations ^5 wliicli cannot be said of either the nerve-cells oi* 
the various categories of non-medullated fibrils in coils or intra- 
epidermic ramifications. 

While, however, we are inclined to look upon tbe forked endings 
on hairs as tbe true terminations of tactile nerves, there is one 
argument against this view, w-hich it is only fair to state here. 
It is this, that in the feelers (tbe hairs which are supposed to he 
'j^ar excellence the tactile nerves) the system of forked endings is, 
comparatively speaking, poorly developed, while the system of 
ganglionic cells is even hugely represented. 

Unfortunately, we human beings can form no conception of 
the kind of impression received by the lower animals when their 
feelers come into contact with any object 5 but if we were to admit 
that these hairs only give the feeling of touch pure and simple, 
as we feel it in our ordinary hairs, and, farther, that the predo- 
minant nerve-element found there must be the one which conveys 
the sense of touch, then assuredly the cellular terminations would 
be the elements. 

Still, however, holding, as we do, that our own perceptions of 
the sense of touch, as experienced in ordinary hairs, is a much 
saier criterion to go by than any hypothetical conception of what 
may happen in the feelers of the lower animals, we hold that the 
elements which predominate in our ordinary hairs — ^that is to say, 
the forked nerve-endings — ^have the greatest reason to be consi- 
dered the tactile terminations of tbe nerves. 

Bemlopnent of Iferm^ermimtiom on Mairs. 

Hitherto little appears to have been made out of the manner 
in , which the various nerve-terminations make their appearance 
upon the hair-follicles ; and our own efforts in this direction have 
.not been very successful. In. ■ the case of the forked endings, we 
have not yet been able to distinguish them at a period prior to birth. , 
In, figs 4 and 0 we give examples of the largest , and smallest hairs 
we' could 'find on the nose of a' newly-born Mtten. In' both cases, 
however, the 'norve -fibrils" were so exceedingly' fine that they 

^ We now consider that these forked., endings 'are homologous'' with tbe ter- 
minal fibre, in Pacinianhodies, with the club-shaped nerve-endings in the "touch-, 
bodies in the fingers' and toes' of Man".and other, anim,als, and'with the flattened' 
'plates in tbe, touch-bodies of drandry in. BMs. Our researches in this respect 
will shortly be ready, for publication, 



564 


I)ES. CffiOEGE AI^J> ITEAKCES B. HOaaAH ON 


appeared to haTe length -witKoiit breadth ; and to make them evi- 
dent we have given them more body and distinctness than they 
appeared to possess in the original. They form fit objects for 
comparison with fig. 7, an ordinary hair ner ^e-apparatus from 
the nose of an adult Horse, all of them having been drawn under 
the same magnifying-power. In connexion also with the identity 
which we shall dravr between the forked terminations on hairs and 
the inner circle of fibrils in -the organ of Eimer (fig. 1, if), this 
developing nerve-apparatus of the hair is most instructive. 

In the feeler-hairs the ganglion-cells (figs. 11 and 12) appear 
to have reached their permanent position at birth ; but in one 
case, in the Eahbit, we were able to see them in a half-grown foetus 
lying at the bottom of the hair-follicle in masses. The course of 
development of both kinds of end organs may also be considered 
well illustrated in our fig. 9, from the lower lip of the Water-Slirew. 
The nerve-apparatus shown there belongs to what may be called 
an aborted feeler-hair, or feeler in course of development, being 
in a condition midway between feelers and ordinary hairs, and 
showing the two kinds of nerve-terminal organs in their simplest 
form. 

In that feeler the forked terminations / are as yet stunted and 
lying in the same zone as, or even xipon a lower level than, that 
of the ganglion-cells. These cells amount as yet only to one cell, 
c, upon each of the two bifurcations on each nerve. 

If development had proceeded further, as it was likely to do? 
other cells would probably have become developed on each nerve- 
bifurcation, until a number similar to that seen in fig. 11 were 
seen there. The forked terininations would also probably have 
passed further on, so as to occupy the upper instead of the lower 
border of the swelling on the hair-follicle. This growth would 
probably .take . place by, direct .growth of the axis-cylinder peri- 
.pherally, and the , interposition of an additional mjeline- segment 
between two,, of the, existing segments:^. ■ 

J¥berfs Goilqf Werm fibrils mmimding MlUcle, ■ . 

; V; This '.arrangement of nerve-fibrils ' (seen at /, figs. 4, 5, .and 7, 
,':P!ate;Xiri.) appears to have been the' form in .which, nerves were 
'.first perce.i.ved upon hairs, and was first described by Jobert, who.' 
observed it on' the .fine, hairs, -almost microscopic in ^ size', that. are 
■found .on rthe, tails -of albino'. Eats. ■ - .He imagined that that 'was the 
only 'part;, of. the b-ody-, in .which' such -terminations"- were' found, 'as 
."^--Se^ou-r two 'arU^es. referred to -OB' 'p':.;'''5 
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we long afterwards made a similar mistake in the case of the' 
Mole, To these nerve-coils lie attributed tlie sense of touch, and 
proved the matter to be beyond doubt by the experiment of cut- 
ting off the tails of E-ats, and ascertaining that they did not move 
about afterwards with the same agility. Subsequent investiga- 
tion, however, has shown that such a ring exists upon the hairs 
all over the body, and that there is no reason for supposing that 
it has any thing to do with the sense of touch. What the function 
of this coil of fibres surrounding the hair-follicle may be is as yet 
undetermined. At intervals along the fibres fusiform nuclei or cells 
show themselves, exactly as they are seen on the fibres of Eemak 
or of the sympathetic nerve-system. As already mentioned, we 
have been able to trace a connexion between the nerve-celis 
already described and the fibres in the coil, whose relation to the 
follicle and the cells seems to reproduce the relationship of the 
wire-coil to the coupled cells in the modern electric battery. 

At other times special nerves join the coil, independently of either 
the cells or medullated nerves coming from the lower part of 
the hair-follicle. These nerves generally approach it horizontally 
from the side, instead of lying in the same bundles with the nerves 
going to the cells and forks. This coil surrounds the liair-'follicle 
immediately external to the terminal points of the forked nerve-' 
endings, lying between them and the hasement-inembraiie, within 
which, however, some of its outermost (as regards the hair) fibres 
lie embedded. It occupies the zone immediately underneath the 
.opening of the sebaceous gland into- the-, hair- follicle, andjs 
therefore the most superficial of all the nerve- structures lying 
upon the follicle. It seems-- to represent, -as far; as the follicle -is 
concerned, the plexus of non-medullated nerves fig. 28, Plate 
XVI., which lies immediately underneath the epidermis on the 
general surf ace of the body, of which plexus the branches eon- 
stitute the intraepidermic fibrils, w’^hich., as- we have already seen 
and shall again notice, are also- represented in the epithelial lining 
of the. hair-follicle,, 'i/* ' fig. Plate XI Y. ;.' S-trange to say, Am- 

stein, -who, in 1878, discovered the forked termi.natioBs on the hair- 
follicle, denied the existence of the coil, thus sho-wing the ne-ces- 
sity' of examining, many, specimens' before passing an opinion upon 
the whole, Tt is true that in nearly one -'half of the. 'specimens, 
where the; forked terminations are .visible, neither ' the'; coil' nor 
the nerve-cells can he 'seen ; .but that -is- merely 'because the gold 
method has failed to show them* ■ , 
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Intraepithelial Iheme^jihrilB of Outer Moot-BheatK 
These nerve-fibrils, as we have just remarked, are homologous 
with the intraepidermic nerve-fibrils found on the general surface 
of the body, but more especially on those parts where the epidermis 
is thick and most quickly renewed, and upon which the desire to 
touch is concentrated, as, for example, in the noses of most mam- 
inals and the pulp of the fingers and toes in man (see figs. 18 & 25). 
Ill the hair-follicle they are connected inferiorly with the nerve- 
cells and circular coil of fibres, and superiorly or, rather, superfi- 
cially with the subepidermic plexus of non-medullated nerve-fibres. 
In many cases, indeed, they are seen to be in direct communication 
with the intraepidermic fibrils proceeding from that plexus, more 
especially when such an intraepidermic fibril proceeds from the 
dermic papilla next to the hair-follicle, in which ease the intra- 
epidermic fibrils, after passing from the papilla almost perpen- 
dicularly to the plane of the epidermis, suddenly make a turn at 
the edge of the follicle, and, reversing completely their former 
direction, pass downwards in the plane of the epidermic sheath 
lining the hair-follicle (as seen in if, fig. 17, Plate XIY.), there to 
join one or more of the nerve-cells lying upon the hair-follicle. 
Ill one important respect, however, the intraepithelial nerve- 
fibrils seen within the epidermic lining of the follicle differ from 
the intraepidermic fibrils within the epidermis on the contiguous 
surface of the skin, inasmuch as, while the latter as a rule pass 
directly through the epidermis at right angles to the plane of its 
surface, the former ramify in a direction parallel to the surface 
of the epidermic lining of the hair-follicle. The cause of this 
difference we shall afterwards explain at greater length (see page 
587) ; but we may shortly explain here that, in opposition to all 
those who have hitherto written on the subject, we consider the 
direction of growth, of such' .fibrils -to. be lateral-— that is to say, 
parallel to the surface of the body. Moreover we believe their 
■.presenee.in epidermis to be abno.rmalj.and due to mechanical causes 
.hereafter. tO' be explained. .■ Once, however, they are entangled in, 
'blia';', ' epidermis, they are .subjected to the conditions of growth o.f 
that epidermis., . .If constantwear and consequently rapiddevelop- 
: ment.of the epidermis is going on, 'the fibres are dragged .rapidly" 
; towards'the free surface, as ■■is ’S^een to.'.be the case in' ' the free 
epidemic: ■surfaces'' of the' body, where the fibrils appear " almost' 
alwayS 'at'right'angles to the plane of the surface. ■ ;' , 

: In the epidermic Hning'.of the 'hair-Mlicle there 'is scarcely any 
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wear of the protected free surface, and consequently the intra- 
epithelial fibrils are allowed to follow their normal direction of 
growth, which is one parallel to the surface. The same fibrils 
seen in fig. 17, i /, Plate XIY., from an ordinary hair-follicle cut 
longitudinally, are represented in a feeler cut transTersely in 
fig. 13. The direction of those fibrils, however, although appear- 
ing perpendicular, is really parallel to the surface; and we 
were compelled to alter the focus of the instrument very consi- 
derably in order to draw their outlines. By using, however, a 
binocular microscope, it was seen that, after passing the first layer 
of cells, the direction of the fibrils, wdiich were clearly in con- 
nexion with the terminal (?) ganglion-cells, was parallel to the 
axis of the hair and of the free surface of the follicle- 

Haviug now briefly described the nerve-structures found upon 
the hair-follicles, in the .order in which we previously enu- 
merated them, let us now proceed to consider how far such 
structures are represented in the organ of Bimer on the snout 
of the Mole, or, rather, to reverse the problem, and show that the 
nerve-elements in the organ of Eimer are only the representatives 
or remains of nerve-elements usually found in hairs. 

Btriicture of the Organ of Mimer in the Mole. 

In order to understand the nerve-arrangements composing this 
organ, we must examine specimens showing it both in transverse 
and in perpendicular section. When examined in transverse 
section, it appears as if formed of circular groups of noii-inedul- 
lated nerve-fibrils, each group being about the same size and 
having the same arrangement in its component elements, although 
these elements may vary somewhat in numbers, as seen in fig. 2, 
Plate XIII. Each circular group is 'only about liaM the size of a 
hair follicle cut in transverse section ; and they are 'removed' from 
each 'other by a ' distance equal to about that' of their , diameter. 
The fibrils belong'ing to each group may be dmded as follows into' 
three groups:— ■ 

1,. 'An outer circle, containing from 15 to ,20 fibrils; ' ' 

2, An inner circle, containing from 10 to 15 fibrils ; 

3, A. central group, composed of from 1 to 3 fibrils. 

' Imer ' Circle of MbriU. — When seen in perpendicular section, 
it is the ■ inner 'circle of .fibrils which' 'Constitutes the "most pro- 
'minent object of the group '; and they .are seen to form''a cylindrical ' 
column, ' generally more or less constricted' in the centre, as .'Sho'wn ' 
in fig. 1, Plate XIII., alth'OUgh in rare instances the cylinder appears' 
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parallel tlirougliout. In such sections it is difficult to distingiiisli 
tlie central group of fibrils, as tbej lie parallel •with tlie otliers and 
can only be differentiated from them by careful focusing of the 
microscope. This is necessary also in examining the individual 
fibres formed by tbe inner circle, -where the focus must be altered 
to the depth of the diameter of the column under a high power. 
Eor tbe same reason, in drawing these fibres it is necessary to 
limit them to those forming one half of the circle, as shown in 
our fig. 1, Plate XIII. ; otherwise they would appear so closely 
packed and inised up together, that it would be impossible to dis- 
tingiiisli the individual fibres in the drawing. Careful examina- 
tion of the fibres of the inner circle show that they lie outside of 
a cylinder or column of epidermic cells, as shown in fig. 8, Plate 
XIII., which is a drawing of a transverse section of the organ at 
the level of the lower surface of the epidermis. These epidermic 
cells are hiiilt up with great regularity : and at the intervals between 
the cells each fibril shows a swelling at the same level (see fig. 2); 
and this swelling, although only slightly marked at the lower por- 
tion of the fibril or organ, becomes developed into distinct buds con- 
nected by a short pedicle to the fibril as the latter approaches the 
free surface ; and as these buds lie all at the same level, they give 
a striated appearance to the inner circle or column of fibres when 
seen under a low power. On reaching the corneal layer of tbe free 
surface of the epidermis, the fibrils break into small portions, each 
containing a bud, which, when it reaches the free surface, is thrown 
off like the superficial cells of the epidermis. Upon this peculiarity 
ail important hypothesis has been developed by Professor Eanvier, 
to which we shall afterwards call attention (pp. 576 and 586), 
for the purpose of showing its inapplicability. Between these 
■fibrils and, those belonging to the outer "circle there is a peculiar 
. distinction of great value- in . deciding their real character, which 
baa not 'only passed: unnoticed' hitherto by. previoius .observers, 

; but '.has .not .even.' been’ .drawn . in - any of 'the numerous drawings 
' "hitherto published. ' That .peculiarity ' consists in. the fact that at 
the lower portion of ■ the. ..organ the inner fibrils have a consider- 
able, thickness,' and that, each fibre ''tapers off to a mere line as it 
passes towards the free surface" of 'the epidermis. Tn the fibres.' 
of the outer, circle, it will, be seen 'that they are as 'a rule quite aS' 

' .narrow a.iid S'ne' at the. lower as at the upper surface .of the epi- 
dermis."' .'.It. will also hO' noticed 'that .these outer' 'fibrils, like the 
','Centr'e ones, have a more. or less zigzag'eourse, while, the fibrils of 
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tlie inner circle are (with the escejotion of the slight ciiiwe near 
the centre) perfectly straight until they "become narrow near their 
ends. These two points are of importance in slioiraig that the 
three divisions of fibres are anatomically different from each otherj 
a question to be taken into consideration in afterwards establishing 
homologies* 

The fibrils of the inner circle can generally be traced as pro- 
ceeding from the niedullated nerves which pass to the organ. 
These medullated nerves are generally from four to sis in number^ 
and on arriving at the lower surface of the epidermic downgrowth 
of the organ they divide into two or three branches 5 which are 
the fibrils of the inner circle. We have never yet been able to, 
trace any connexion between the medullated nerves on the one 
handj and either the centre or outer circle groups of fibrils on 
the other. What may be called the epidermic matrix of the 
organ stretches down beyond the general level of the lower sur- 
face of the epidermis as a bell-shaped projection, having the 
appearance as if a mass of epidermic ceils in the form of a bicon- 
vex lens had been attached by one of its sides to the lower surface 
of the epidermis ; and the niedullated nerves pass to the lower 
or 'free surface of this lens-shaped body, where they break up into 
their ultimate fibrils, which enter the epidermis from that lower 
surface of the lens-shaped mass. Below the same surface of the 
mass, one or two small Pacinian bodies may be seen, which appear 
to 'have no homology with any part, of the nerve-apparatus on 
hairs, are indeed without, any .representative in the iioses ofnther 
mammals, although they are' plentiful in the beaks of birds ■; and 
therefore it will be unnecessary.. for us to refer' to them again^. 
The med-uMated nerves seldom approach' the organ in the line of' 
its axis, hut form 'an intricate plexus beneath the epidermis ; and 
from, this plexus nerves are given off at opposite points, which 
approach the base of the organ from the sides, and meet be.low 
.the epidermic downgrowth, where they', suddenly take a turn at' 
right angles to divide and enter the epidermic downgrowth. ' 

. (danglion-Qelh €md Grroup' of Central 

the epidermic cells, forming the lens-sh,aped downgrowth, -Mojsi- 
^ Since writing tUe above, we have found reasons for considering that these' 
Pacinian bodies are th,e representatives' of one or more' forked tactile iierve- 
, endings which .have not entered .the epidermis and have' ljecome covered '.with 
.comiectiT'e ti'ssuo., like the e'ut ends of themerveS' in an, amputated stump. , '• This 
' . gives the clue to the origin and function. of the large 'Pacinian bo-dies in Man 
and ill the Oat tribe. 
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soyics discovered certain peenliar-sliaped cells (seen at c, fig. Ig 
Plate XIII. ) wMcli in Ms opinion were nervous in cliaracter. These 
cells are from two to six in number ; and in our opinion there can 
be no doubt that they are absolutely identical, both structurally 
and functionally, with the nerve-ceils which we have discovered 
upon the ordinary hairs, as seen at c, figs. 6 7. Hitherto we 

have been unable to trace any connexion centrally of these cells 
with the medullated nerves ; hut on several occasions we have 
been able to trace fibres passing off from them peripherally, 
■which form part of the central group of fibrils in the organ of 
Eimer. These cells have no donht connexions centrally with 
some of the numerous non-medullated nerves which accom- 
pauy the medullated nerves to the organ ; but, owing to the 
number and closely massed condition of all these fibres, it has 
been impossible for us to trace their connexions wdth the cells. 
The drawing which we give in fig. 15, Plate XIY., of one of the 
isolated cells found on the follicle of an ordinary hair may, we 
think, be taken as a representation of any of the cells found in 
the epidermic downgrowths in the organ of Eimer 

There still remains but one element in that organ to be de- 
scribed, that of the nerve-fibrils of the outer circle. 

I^erm-jibnh of the Outer Circle.— FTom what yve have already 
said, it will be evident that this group of fibrils is both anatomi- 
cally and physiologically distinct from those of the inner circle. 
We have never seen them in direct communication with the 
medullated nerves, although doubtless they are connected indi- 
rectly with them by means of the subepidermic plexus of non- 
medullated nerves, which is largely represented in the nose of the 
Mole, as apart from the separate plexus of medullated nerves. 
Indeed these fibrils of the outer circle appear only to be brandies 
of the subepidermic plexus of nerves j and so far they are to he 
considered the representatives..; of ■ the intraepidermicMbrils that 
■are found in ..the epidermis covering- the.. noses of most mammals. 
;Xs 'they p,ass towards the corneal layers .they are often keen to 
give ■off’;' branches, which is- never seen to take place in the fibrils 
..of the inner, circle. , For -the same reason' that they represent the- 
■■intraepidermic fibrils, tb'oy'- represent equally the . intraepithelial 
fibrils, which we. have already described as ramifying, between the 
We have lately discovered that the touch-bodies on the fingers and toes of 
the' Mole are identical with, the organ of Eimer on the snout, -minus the- intra-" 
epidermic fibrils. This pro-vides us with a valuable link in showing that the 
-touch-hodie'S'.are composed of the .nerve-apparatus of aborted hairs'. ' -.- 
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cells of tte epidemic lining of tlie liair-follicles botli in feelers 
and ordinary liairs ; and so far only does any question of tlieir 
homology mtli any nerve-element found in liairs come ’R^itliin tlie 
scope of this inquiiy. 

These fibres are alone represented in the noses of other classes 
of the InsectiTora, as, for example, in the Hedgehog, , fig. 25, 
Plate XYI, The causes and conditions of their existence in the 
organ of Eiiner are quite apart from those concerning the ex- 
istence of the fibrils of the inner circle and of the centre group 
there ; but these will be considered hereafter when we have 
disposed of the question of homology between that organ and the 
nerve-apparatus in hairs. The cause of the little swellings on 
the course of intraepidermic nerves, wherever found, is a^s yet 
obscure. Although apparently it is a modification of the fibril 
due to the pressure or the presence of the epidermic cells there, 
and sometimes due also to other conditions elsewhere, we must 
be content with merely registering the fact, without pretending 
to be able to account for it. The shape of these little bead-like 
swellings differs under conditions as obscure as their very exist- 
ence : sometimes they are triangular in shape, as in the organ in 
question, fig. 2, Plate XIII., or in the snout of the Hedgehog 
(fig. 25, Plate XYI.) — sometimes globular and stalked, as in the 
same organ ; and sometimes they are fusiform dilatations or beads, 
as on the lower portions of the fibrils of the inner circle, both of 
wliicli are seen in figs. 1 and 2, Plate XIII. The presence of mois- 
ture: seems, even to increase the size of these beads, as shown in 
fig. 27, Plate XYI., from the mucous membrane of the palate in 
the Mole. ' 

'The Organ of Eimer a TetrogracUB SciirfbUieh. 

; We have now" arrived at the point wdiere we may, claim, to 
establish a complete homology between the' nerves , composing 
' the organ ■ of Eimer' and those ■ nerves found upon an ordinary 
,hair-fo'llicle. To make this clearer, we place them in parallel 
columns.' ' 

HairfoUich* ' Organ of 'Eimer , ' 

Forked terminations. ' Fibrils, 'Of inner, circle and Pacinian 

bodies. 

Kerve“ga,nglbn-eelis. 'Nerve-cells , at' .base ,': 0 f epidemic 

downgrowth. 

Peripheral fibres,', of nerve-cells. ■. Fibrils of the centre group. 

Nerves forming' Jo'berPs coils. ' Bubepiderraic plexus of' non-mednl-' 

. lated fibres.' 

Intraepidermic fibrils' of follicle. ' ■ F'ibrils forming' outer circle'. 

Medidlated afferent nerves. Medullated afferent nervest ' ', 
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Tte different elements on tlie two structures seem to accord so 
perfectly, tliat tlie wonder is tliat no one sliould have previously 
observed tlie identity between them. The identity might, how- 
ever, have been suspected, although, the knowledge of the cha- 
racter of the nerve-elements being very recent, it would have 
been impossible without it to have demonstrated that identity. 
"We have to remember that it was only in 1878 that the forked 
terminations on the hairs, the homologues of the most prominent 
elements in the organ of Eimer, were discovered ; and we our- 
selves are now demonstrating for the first time the existence of 
nerve-cells on ordinary hairs and their peripheral continuations 
(figs. 7 and 15), which represent the fibrils af tlie centre group 
proceeding from the nerve-cells at the base. 

At the time when Mojsisovics, who has made the most complete 
inquiry into the character of the organ of Eimer, published his 
researches in 1876, neither the forked terminations nor the nerve- 
cells with peripheral fibres were known ; and as these really form 
nine tenths of the organ, it need be little wonder if he failed to 
observe an identity between it and the hair-follicle. 

The next question is the very interesting one of how the Mole, 
and the Mole alone, came to be possessed of so unique and 
peculiar a iierve-termiual organ on its snout, and upon its snout 
only ; for on the under lip we have only the ordinary intraepidermic 
fibrils as they are seen on the lower lip of other mammals {if, 
fig. 25, Plate XYI.) . A very little observation of the peculiar habits 
of the Mole will enable any one, we think, on reflexion to under- 
stand one of the prettiest lessons on the effect of habit in 
causing the evolution of what at first sight may appear to be 
strange and unique structures, microscopic in ske, and conse- 
quently less tangible than, for example, tbe alterations in the 
fore paws of 'the same animal. : ■ 

^Effect of Mahit in cmmng Evolution of Organ of Eim er . 

Any one who has watched a Mole digging into earth, and noted 
■the; energy and force with which it uses its powerful bands ■ and 
the, direction in which they are moved, must have' felt that if 
the, auimal were," suddenly provided with a set of feelers like a 
mouse, or rat, these would he certainly torn out by the roots by a. 
■few powerful strokes of’ the digging hands., ■ Such has evidently 
been 'the ease in, the remote past with the hairs ■■ on the, extreme' 
po.'int nf the snout of the ancestors of the whole Moi,e 'fa,mily,;; and 
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tliese hairs j having been torn out, it inaj be during, many suc- 
cessive generations, became subject to the now already well- 
known phenomena in heredity, and ceased altogether to grow 
upon their descendants. Athough, however, the hairs were torn 
out and subsequently ceased to grow, the hair-follicles, with the 
nerve-terminal arrangements upon them, remained behind. . Con- 
traction of the empty follicle followed, as a matter of course, 
when the distending hair no longer existed there ; and so, by gra- 
dual shrinking-iip into the surfaee-epiderinis of the empty follicle 
carrying with it the nerve-terminations upon it, we have, as the 
natural result of this involution of the hair-follicle and its nerves, 
the evolution of the organ of Eimer. 

It was not merely, however, that the hair-follicle (originally a 
developmental downgrowtb from the epidermis) ceased to grow 
downwards into the dermis ; for then we should have no right 
to expect the nerve-terminations peculiar to the hair-follicle to 
appear upon it. W hat we have, then, in the organ of Eimer is 
really the fuUy equipped representative of structures that in the 
fulness of time had acquired complete development, equal to that 
possessed by them at the present day, on other portions of the 
body of the same animal, as is seen in fig. 8, Plate XIII., from a 
hair-follicle on the tail of the Mole, only half of which has been 
drawn, in consequence of its large size and the impossibility of 
including it within one field of the microscope, in order to draw 
it under a very higli magnif}dng-power. The regular and parallel 
condition of the .forked terminations in that, drawing bring one 
even, nearer to understanding the involution 'which has taken 
place, than by studying the terminations that appear so irregularly 
placed in the hair-follicle from the Horse, shown in fig, .?. How 
the involuted terminations of the nerves on the', hair-follicle came 
to occupy 'their present precise ''position wnthiu' the, epidermis we 
'cannot at present explain; but,. 'as science ' progresses, 'we have 
every hope that every separate phase .of evolution betw.een hair-' 
follicle and organ of Eimer ;will yet' be followed 'and portrayed, 
it may be on 'animals, belonging to 'other classes, or 'Upon one and 
the same animal. 

Another special reaso'ii, in, addition 'to the one we have 'me,n- 
tioned, as proving That the hair-follicle and its nerve-apparatus 
had been fuly developed before retrogression took place, is th'at 
we believe tbe ,organ,.of Eimer not to, be the only form' of. modi,!!- 
'cation' of 'thc' hair nerve-apparatus' which ' exists in the .animal 
kingdom. ,■ 
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Witlioiit passing to animals lower in tlie scale tlian mammals, 
we haYe every reason to suppose tliat the touch-corpuscles, or 
corpuscles of Meissner, on the smooth surface of the lingers and 
toes of man and of many of the lower animals, are also representa- 
tives of modification of the nerve-terminal apparatus helongiiig 
to hairs. Unlike, however, the organ of Eimer, the touch-cor- 
puscles, to our minds, represent an aborted condition of the hair- 
nerve apparatus, the hair-nerves having originally developed and 
become modified as in the ease of the organ of Eimer ; and we 
are only surprised that no one has noticed even the probability 
of this origin for the touch-corpuscles. 

It is not our intention to enter further into the question of 
the homology of the touch- corpnscle with the hair-follicle and its 
nerves at present ; but any one who has studied the development 
of these corpuscles in the infant cannot fail to recognize in the 
disk-like expansion and elongated thickenings on its nerves the 
elements we have described in the hair-follicle. That the group 
of nerve-endings forming the touch-corpuscle never enter the 
epidermis, is probably accounted for by the development of the 
hair, or rather of the connective-nodule part of it. 

Leaving out of consideration the fibrils of the inner circle, the 
homologues of the forked endings on the hair-follicles, which do 
not appear to be represented at all on the hairless portions of the 
skin, all the other elements of the organ of Eimer have their 
homologues in that portion of the skin where they exist under 
conditions which give indications as to function and direction of 
growth that we look for in vain either upon the hairs or the 
organ of Eimer. We even think that it is iinfortiiuate that others 
should have made of that organ the test or foundation upon which 
an important ' hypothesis' as to the direction of growth of iiitra- 
epidermic nerves, should have been founded. From what we have" 
' already, said, it must' have’ been ■'abundantly ■ evident that ' the 
,'newe-arrangement in, the organ is an abnormal one, more espe- 
cially the, inner circle of fibrils, which represents structures' 
."nowhere , else ibund : within . the epidermis, or any other part of 
' the.'anim'al-body that we 'are aware of.'' ''Yet. it is precisely upon 
,.th,e',criimhHng away of the superficial or peripheral points or 
.'.'bud's .,'0£' that '.portion,' that 'Eanvier'rests' his. hypothesis' of the 
'direction of growth of intraepidermic nerves. 

, , '■,',' The Tail of the Mole as a special Tactile Organ. ' ' 

. ' 'Before passing . , from thev:consideration 'of the nerve-arrange- 
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ments on the laairs, we have still to refer to tke remarks wbicli 
we made at tlie commencement of this paper regarding the use 
made hy the Mole of its tail as a tactile organ. IJnaware at the 
time that Jobert had previously considered the tail as a special 
tactile" organ in Eats and Shrews, we set about looking for the 
evidence given by histological examination ; and then, as already 
stated, we rediscovered, for ourselves all the elements we have 
described, in ignorance that Johert’s ring and the forked termi- 
nations had already been described, although the nerve-cells and 
their continuations still remain as original observations. But in 
the tails of Eats and Shrews we now know that there is nothing 
peculiar in the nerves of the hairs distinguishing them from 
those on the other portions of the body ; and therefore any claims 
of Jobert in this respect fall to the ground. With the Mole, 
however, things are very different in two respects. In the first 
place, the forked nerve-endings on the tail of the Mole are three 
or four times as numerous as those found on the hairs' of the 
trunk, and twice as numerous as those found on the stout hairs 
in the nose of the Horse, as will be seen on comparing fig. 3 with 
fig. 7. In the second place, the hairs on the tail are several times 
thicker and stouter than those on the trunk, so that the resist- 
ance which they can apply to objects must react with greatly 
exaggerated effect upon the organs of touch on the hair-follicle, 
just as any one of us could guide himself in the dark better with 
a .stout staff the length of a peacock’s feather than with' the 
feather itself! : Eor these two' reasons we consider the ; tail of the 
Mole to be speciaUy developed as a tactile organ ; and probably 
the same may be said of the tail of the Hedgehog, for the same 
reasons. , Laying aside the few /short feelers found near the 
muzzle of the.' European Mole, but not ' represented (at all events 
macroscopieally) on others of the family, there is only one other 
spot o.n the body, of, the Mole where the tactile apparatus on the 
hairs is specially developed ; and that is on the, back of bis paws.'. 
We have already ■ referred to the manner in which' the Mole 
passes' his food into his mouth ■ by holding it with, the' backs,' of 
his, digger., paws, which are covered with short stout hairs' 'some- 
what similar to those on the,, tail,... These hairs seem to, serve'two 
'purposes' by their stoutness: 'they serve to increase the^' sense ' of 
■touch, even of so, soft an' ohject as an .earthworm'; and' they, nO' 
: doubt, by their bristly, character, enable 'the ',anim.ai to. hold the 
wriggling slippery prey securely while he conveys .it to,' his,' ni'OUth. 
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Mcmmer^s My^othesis of Direction of Grot-otJi in Intraepidermic 

Nerves, 

At tlie conclusion of Ms article^ On tlie Terminations of tlie 
.Nerves in tlie Epidermis/’ in tlie ‘ Quarterly Journal of Microsco- 
pical Science ’ for 1880, Professor Eanvier gives out tlie following 
hypotliesis on tpe direction and growtE of the intraepiderniic 
nerve-fibres, as borne out by the drawings by Karmanski of his 
preparations from Man, the Pig, and the organ of Eimer in the 
Mole. At page 458 he says : — “ The nerves which enter the epi- 
dermis, whatever may be the form or extent of their ramifications, 
are subject to continuous evolution. They grow, while at the 
same time their terminations undergo gradual degeneration j this 
degeneration leads to the formation of granules of nervous sub- 
stance, which become entirely free, and are soon transported into 
the inert layer of the epidermis.” 

The above is merely an accentuation of Professor Eanvier’ s 
views regarding nerve-development as expressed on page 75 of 
the second volume of his excellent work, ^Legons sur Thistologie 
du Sjsteme nerveux,’ that the axis cylinders, forming as they do, 
part of the nerve-cells in the central nerve-centres, develop cen- 
trifugally from these centres. As far as the space between the 
nerve-centres and the lower surface of the epidermis is concerned 
we are quite in accord with him, but on arriving there our views 
■ become divergent. 

A careful study of a very large number of preparations of all 
the different parts of many different classes of animals, leads ns 
to the conclusion that the great plexus or system of iion-inediil- 
lated nerve-fibres and nerve-cells found immediately under the 
epidermis is a system apart and quasi-independent of the central 
nerve-systems. As the name and position of that plexus iniplies, 
the direction of its fibres as regards the smffaces of the body is 
lateral ; 'that is^ to say, the fibres run in a plane parallel to that 
• of the lower surface of the epidermis, as shown in' fig. '28, Plate 
X¥I., which is a drawing irom'a silver preparation of the siibepi- 
dermic plexus of fibres and nerve-cells from the skin of the Hedge- 
hog, shown from the plane of the outer’ surface of the epidermis. 
On.what'may be called the central surface of this plexus, nume- ' 
rous medullated nerves join' it {m, fig. 28), and thereby bring it 
into connexion with' thO' central nerve-centres ;■ but we hold that 
anatomically /thes'e meduUated nerves terminate" in the plexus/ 
.and on joining it, their; peripheral 'direction of growth, in which 
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we agree mtli Eanvier, lias entirely ceased ; and even altboiigii 
the connexion of a few of these with the plexus at a certain point 
were severed, not only would that portion of the plexus not dege- 
nerate, but through its plentiful connexions in the plexus it could 
communicate, through other remaining nerves a short distance 
away, with the central nerve-centres. On the other surface,' that 
is tO' say the peripheral or epidermic surface of the subepidermic 
nerve- system, branches may be given off into the epidermis ; and 
it is a point which no previous observers seem to have noticed, 
that the intraepidermic nerve-fibrils are not given off from me- 
duilated nerves (the apparent exception of the inner circle of 
fibrils in the organ of Eimer being an abnormal condition, although 
depended upon by Eanvier), but from the subepidermic nerve- 
system, of which they are only branches. In hundreds of speci- 
mens which we have carefully examined, we have never yet met 
with a medullated nerve passing up to the epidermis and giving 
off non-meduliated fibrils into the epidermis, as Eanvier’s theory 
would imply ; but at the same time there is no reason why, as 
rare ewceptions, such a condition may not be found, as indeed has 
been drawn by Merkel : but the cause of this exception will be 
clearly shown hereafter. 

But we are prepared to prove, what may appear to nerve- 
histologists the most astounding part of our proposition, that 
the intraepidermic nerve-fibrils do not penetrate into the epi- 
dermis of them own accord, but are dragged there against their 
will and against their tendency to lateral direction of growth— 
that, indeed, the free ending of a fibril within the epidermis is an 
accident or a mutilation, resulting from the breakage of one of 
the endless strands or fibrils of the subepidermic nerve-system 
which has become entangled among the epidermic cells, and that 
such free endings, instead of having any special function, such as 
has hitherto been attributed to them, are : probably, by the very 
act of breakage which made them- free endings, deprived of every 
function. The preparations' and reponing by which we shall 
prove our novel proposition just referred to, while negativing- 
Professor Eanvier’s hypothesis of growth, ' and ' showing our 
hypothesis of lateral' Section of growth to .he true of the peri-^ 
pheral subepidermic system ■ of nerves, wili .also ■ negative ' the im- 
portant theories of Professor Merkel and others, as to .the special 
„ function of certain portions of the nerve-terminal apparatus intlie 
-skin. . '^These w-e had better explain before entering upon .our,, pro*: 
JOTOiN. zooLOOY.— .,'.'41-'-'.' ■ 
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mised reasoning. In doing so, we are still true to out text of tlie 
organ of Eimer ; for Merkel’s functional conclusions concern spe« 
cially tlie fibrils of tlie outer circle, tke central fibrils, and tlie neiwe- 
cells at tbe base of the epidermic downgrowtli of the organ. 

MerheVs SypotheBis of the different 'Fmictiom of certain Nerve- 
elements in the SMn, 

Inthe'^ArcMv fiir mikroscopische Anatomie’ for 1876 Pro- 
fessor Merkel, of Eostock, published an account of some peculiar 
groups of cells which he had discovered on certain of the inter- 
papillarj epidermic downgrowths. Some of these cells appeared 
to he in direct continuation Avith some of the medullated nerves 
in the skin ; and he therefore named them terminal tactile nerve- 
cells. These cells he held to he identical with the terminal cells 
found on the feeler hairs of mammals that we have already de- 
scribed, and an account of which had previously been published 
by Sertoli, Dietl, and others. He even extended his comparison 
of these cells to the ceHs composing the touch-bodies in the 
fingers of Man, and to the more simple structures of the same 
kind found in the beak and tongue of Birds. After giving a full 
account of these structures, with copious illustrations, from Ms 
point of view, he concludes his article with the following opinionB 
as to the comparative functions of these cells and of the intra- 
epidermic nerves “ I may therefore express as a fact, that only 
one kind, of nerve-termination in cells occui*s in the skin, that is 
the termination in tactile cells .... In the skin of Birds and 
.Mammals two. entirely difierent kinds of terminations, clifi:ering 
in tlieii* original plan of construction, occur side by side — the 
terminations in tactile cells and the terminations in free ends ” 
(i. e.' intraepithelial fibrils). ‘^One feels inclined to make an 
'attempt to utilize tlie, difference physiologically ; and I believe, 
indeed, that I have 'grounds for considering the terminations in 
cells as the real tactile nerves, and' the free ends, on the other' 
hand, as nerveS' of temperature.*’ ' , ■ 

. To these opinions of Professor Merkel we are entire.lj opposed. 
■We have, indeed, discovered one circumstance which, completely, 
demolishes Ms hypothesis of -sep.arate functions for the two kinds 
'of endings .he describes ; ' and that', is, that his so-called terminal 
'' cells 'and his:' .fi*ee endings 'belong, to .on©' and ■ the same- nerve- 
system, and .are continuous with' each other,' so , that whatever 
S'ensorial'., function pertains to, the on© must ' equally, belong to' 
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the other. Further, the cells he describes are not terminal, any 
more than any point in a circle can be considered terminal ; for 
the various ceEs are united to each other in a ganglion by fine 
nerve-fibres, which also unite them with the central nerve-centi*es 
and to the siibepidermie plexus in general ; and it is these fibres 
which, becoming entangled and broken in the epidermis, coiistitnte 
the free endings which he describes as having a separate sensorial 
function from the cells (see figs. IS, 19, and 20, Plate XY.). That 
the ceils themselves should be considered specially tactile is a quite 
gratuitous assumption ; in fact, hitherto it has been merely an 
unwarranted physiological assumption to suppose that either 
touch or temperature, pleasure or pain, or any other special kind 
of feeling is separately manifested through different kinds of 
nerves or nerve-termhiations in the skin. If, however, we are 
to admit that the sense of touch is conveyed through special 
nerve-encTings, and that the physiological tests which can be tried 
on one’s self are the best, then we should say that it is the 
forked endings on the hair-follicles that are the true tactile 
endings, as one may suppose from the sensitiveness of, for ex- 
ample, the hairs on the back of the hand or on the face to the 
lightest impression, say of the touch of a feather or of a wet thread. 
Thus if a feather, even downy in character, be applied to the 
back of the hand where the hairs are found, the sensation is di- 
stinctly felt, whereas on the pulp of the fingers it is absolutely 
imperceptible, although it is there that the tactile cells of Merkel 
and free endings in the epidermis are most abundant, where the 
touch”corpuscles par excelleme '(those we have already.' described 
as nerves of aborted hair-follicles) are found, which would be sen- 
sitive to the ruder touch-impressions, ' and where the Pacinian 
bodies, the probable organs of p^ressure-impressions, also exist. ' 
If with our present knowledge it be alloivable to suggest any 
function for the so-called tactile' cells' and free endings in tlie 
epidermis, and, indeed, for the wh'ole subejjidermic nerve-system, 
which, we hold includes the others, we should say that it conveys 
impressions of heat, pain, pleasure, and in' fact all sympathetic, 
sensations' ; for to the sympathetic nerve-system we consider, the 
whole of wXat we now ' describe to , belong. , It ' equally ' , influences 
the blood-vascular 'system and under, the, microscope it is common 
enough to trace branches upon the sm'aHer vessels, 'more especially 
in "the p%)ill8e of the skin, that are, directly connected and even 

continuous with iiitr.aepidermic branches, and with the subepider- 

'''' ' ' 
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inic plexus in general. Tliat the. sense of touch does not belong 
to this system we would argue from the fact tlxat the piece of 
dowiij which excites distinct tactile sensations on tlie hairs on 
the back of the hand, may be applied with eq_ual force to the 
sensitiTe cornea without conveying the sense of touch, although 
it may readily excite pain there, if allowed to remain in mechani- 
cal contact with it; and we know equally well that, although the 
epithelial surface of tbe cornea is more plentifully supplied with 
free intraepidermic nerve-endings than perhaps any other part 
of the body, the rubbing of the eyelid does not make itself felt 
as a tactile sensation, although, in the absence of that rubbing, a 
very distinct sensation of pain makes itself felt. 

That Professor Merkel should have been led into considering 
the nerve-cells and free endings as belonging to two different 
systems, is perfectly explicable from the fact that in those re- 
searches he used only osmic acid, which fails to show the intra- 
epidermic free endings ; hut it is curious to find that so great an 
adept -with the gold process as Professor Eanvier should have 
failed to trace the connexion between the two elementj^. 

Bamier^s Morpliological ObjeGtiom to MerlceVs views. 

Of the investigators in this special department who have suc- 
ceeded Professor Merkel and repeated his examinations, Professor 
Eanvier appears to be the only one who takes direct exception 
to MerkePs morphological conclusions, wMie appearing to accept 
his physiological ones ; but even he has failed to observe the con- 
nexion (and the cause of it) of the nerve-cells with the free 
intraepidermic endings, which lies at the root of the whole question. 
Professor Eanvier's morphological criticism extends to all the four 
structures or tactile organs described by Merkel — to the touch- 
bodies in Birds, the touch-corpuscles in Man, the tactile cells in 
"the feelers,, and the tactile cells in .'the epidermis, which we, are 
now considering. , In all of , these ■ structures Eanvier rejects the 
interpretations given by Merkel, and a|>plies instead a description 
which .is, the' result of his own 'investigations into them; that is 
to say, inste.ad of admitting them to be tactile nerve-cells, he holds' 
that there .are.tvro component elements in each, the cellules du tact 
of Merkel, and the 'UUsgues tactiles'' which he had previously de- 
scribed in the touch-bodies" of Birds. We have already given Pro- 
fessor EanvieP's views on the terminations in Phe, feelers j.andwe' 
do .not .'intend to' enter furtherinto the 'consideration of the .touch- 
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bodies, and therefore confine ourselves to the one structure in ques- 
tion. Upon this Professor Eanvier, in his preliminary eoiiiinuiiica- 
tion to the Academie des Sciences in December 1880, says: — ^‘On 
the lower surface of the epidermic downgrowths of the snout of the 
Fig there exist, according to Merkel, amongst the ordinary epithelial 
cells, certain special cells in which the tactile nerves end. In 
reality these nerves, after having penetrated within the epitheliunij 
divide, subdivide, and form, on the cells of Merkel, little concavo- 
convex disks, which appear semilunar when they are seen in pro« 
file in sections made perpendicular to the surface of the integu- 
ment, but stellate and anastomosing by their prolongations when 
they are examined from their largest surface. The tactile disks 
of tlie Pig’s snout have apparently the same signification as the 
tactile, disks of the Palmipedes.” Apart from the dual condition 
of cells and disks, Professor Eanvier’s descriptions are a great 
advance upon Merkel, Bonnet, and others in showing, not that a 
medullatecl nerve ended in a cell, but that it ended in a great 
number of elements connected one mth another by fine fibrous 
continuations. The only difierence- in this respect between our 
views and his is, that bis nerve-disks are described as being stel- 
late, while we hold that it is the cells that are stellate ; but the 
continuations of his disks with the free intraepidermic endings 
he has not observed. As to fimctioii, his words show that he 
agrees with Merkel, certainly not with us. 

Proofs that the J^erm-eells ancl Intraepidermio Mhrils are 
eontinmus. 

The distinguished men who have debated the previous question 
agree in recommending the snout of 'the Pig as the best object 
in -wliicli these groups of nerve-cells .may be studied. In this 
we think that they have been unfortunate ; for although the 
groups there , are much more common and easily demonstrated' 
than elsewhere, yet, whether it - be owing to the .fineness .of the 
■fibrils, luiiting the cells or the size' and number of the cells -them- 
selves, their whole history 'cannot, be so easily traced as in some 
other animals. After searching in a, large number of animals,. 
w,e find none so suitable 'for this 'purpose as the Hor'se; .and our 
figures 19 'and 21, -from that, animal,,- put a different interpreta- 
tion upon those cells from any that -has -hitherto been suggested* 
',That group is only one of ■ ■scores of similar 'preparations 'in- our 
pos'session', which , show' the same junction -of' ceils with intra-* 
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e])iclermio fibrils or free endings in eyery stage of growtli. 
Soiiietiiiies these fibrils "are single and pass i)erpendiciilarly 
tliroiigli the epidermis, nntil on reaching the inert layers near 
the sxirfiTce they may divide into several branches, and then 
crumble away into fragments. At other times (and this gives 
the key to the whole question) they may form a loop or arch, the 
columns of which rest upon or are continuous (as in fig. 19 , 
Plate XV.) vnth two or more of the cells forming the ganglionic 
group lying upon the lower surface of the epidermic interpapil- 
lary downgroxvth, showing that the so-called teriniiial nerve- 
cells belong to the same nerve-system as the intra epidermic 
nerves. Nest to the important fact that they are so connected, 
comes the question of how the fibres come to lie throughout the 
epidermis. This we think we are able to explain, and in doing 
so to describe a new power, hitherto unrecognized, but whose 
existence will account for other phenomena connected with the 
nervous system, to which we shall also call attention. 

First, let it he understood that the branched nerve-cells we 
are now considering are often found in large numbers forming 
groni^s at various localities and depths in the dermis, and that 
they appear to grow up upon, or are prolonged with the nerve- 
fibres, generally nou-medullated, to which they are attached. 
The conditions of their presence there, however, seem to be very 
variable, as if the groups made their appearance there by fits 
and starts ; for in two contiguous localities in the skin of the 
same animal one may be full of these cells and the other destitute 
of them. When found, however, they are seen to he evidently 
growing up towards the epidermis. There they become arrested, 
either on the lower surface of the epidermic interpapillary 
downgrowths or mtliin the papillae themselves, which sometimes 
become stiiifed full of such cells. In fact, the cells collect 
against, any obstruction as, drift-rubbish collects before a grating 
on a stream. So closely do the cells apply themselves to the 
.lower surface ,of ' the. epidermis, that" they become fiatteiied and' 
show a, slight concavity towards -the free surface of the skin. ■ At 
■oth6r,times' they get jammed between the,' epidermic cells, more 
espe'cially on the^sides^ of 'the .dermic papillae, so' that, when cut 
, 'tlirough in ',perpendieular section,. 'they appear quite narrow and 
^elongated../ , ,„ 

In fig. 19, "Plate' XT., 'we.- have,'. a„ group,- or - gangUon of 'such 
■■ce!!8,-,.fiattehed,, -against' .the.' "lower surface"' of the --.epidermis, the 
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different cells being connected witli eacli otlier and mtli tlie 
central ner?e-centres by one or several fibres. Once tbere^ wliat 
seems to occur is as follows. Tbe epidermis is, as is well known, 
continually being renewed by tbe addition of new or younger 
cells, probably by tlie addition of wandering or embryonic cells 
to its lower surface. If these living wandering cells apply tliein- 
selves at a point where lies a nerve-fibril connecting two cells in, 
a ganglionic group, that nerve-fibril probably becomes entangled 
in the ej^idermis. Once fairly entangled, the fibril cannot free 
itself; for the continuous development of young cells on the 
lower surface of the epidermis keeps going on, and the fibril 
becomes only more deeply involved among the epidermic cells. 
The younger cells keep pushing the fibril before them towards 
the , free surface ; and as the ganglionic basal cells are com- 
paratively fixed, the fibril connecting them is forced to elongate 
itself, and becomes bent,., with its convexity tow^ards the free sur- 
face. As the fibril becomes pushed further on, we find it appearing 
like a narrow arch (as in i f, fig. 19 , Plate XY.) resting on two 
high piers or columns, each of which has its base upon or in a 
nerve-cell in the ganglionic group. By-and-hy the arch gives 
way through extreme tension, as at ff, fig. 19, or through being 
carried to the free surface of the epidermis, leaving in either case 
the two columns standing as t-wo fibrils perpendicular to the 
siuface. Every stage of the process as we have described it can 
be seen in one or other of our preparations. Even when the 
arch is bro,keii, there is still no .chance for, the fibrils to retract 
upon their ■ respective base-cells ; - for they are as firmly held 
between tbe epidermic - cells- growing - outwards as a rope would 
be if grasped and drawn along between a series of toothed wheels 
moving in one direction; and so- the- fibrils, continue to be drawn 
out in spite of themselves, to moulder and crumble away at their 
free ends' in the inert portions of the epidermis, and to be thrown 
off with the dead epidermic cells. 

But the intere-sting process which w^e- have described ' is .not 
" merely confined, to the fibrils -connecting -the cells in a ganglionic' 
group-, which -do not form the hundredth part of the intraepid-er-inic 
fibrils seen ill' any locality, 'The a-dvantage of w^atcliing the -pro- 
cess 'going on- in such a group arises/from the fact 'that the eells 
fo-iin -a, comparatively , fixed 'point' .of -observation, whose relation 
.to the.intraepidermie offshoots' from them can. always .beualculated 
Once, ,-howeverj the process has been verified in such -a -locality, -it 



5S4 


I)PtS. GEOPGE AND EEANCES E. HOG-GAN ON 


is evident tliat it will be of equal application over all the suhepi- 
derniic plexus of nerves, even where no cells exist, and that this is 
really the cause of the presence of non-inedullated nerve-fibrils 
within the epidermis. Moreover a careful examination of suitable 
specimens will show that, although for some time such fibrils 
continue to be spun out or drawn out into the epidermis, they are 
continually rupturing at the base, and even during their passage 
through the epidermis. In the former case the epidermic cells 
lose catch of the dermic end of the fibril ; and subsequently no 
intraepidermic fibril will appear to grow at that spot, while the 
broken fragment gets rapidly carried to the surface and thrown 
off with the worn epidermic cells. This eontinnal entanglement 
is equalized by the continual breaking at the dermic surface of 
intraepidermic nerves ; and thus it is that a very old animal 
shows no greater quantity than a young animal of such fibrils, 
perhaps even less, as we have ourselves seen — a feature due 
probably to a slower development of epidermic cells in the older 
animal. But what we have said of the entauglemeiit of fibres in 
the epidermis applies equally to the cells themselves, which 
leads us on to another important problem hitherto unsolved, 
although often attempted, namely the origin of the cells of Lan- 
gerhans. 

Origin of the Gells of Lang efham. 

It would appear, from our prex^arations, that the cells upon the 
course of the non-medullated nerves become quite as often entan- 
gled in the epidermis as the intrae]3idermic fibrils, whether these 
cells he solitary or belonging to large ganglionic groux>s. We 
have already alluded to the fact that such cells often lie squeezed 
between the low’‘er layer of epidermic cells ; and -were it not for 
such apx>earances as are shown in fig. 19, Plate XV., we should 
have been inclined to consider the position of the nerve- 
cells among the lower cells of the epidermis the prime factor 
leadiaig to the j)resence of intraepidermic fibrils. There can be, 
however, no doubt that this is also a constant cause of their 
presence there ; but at the same time we cannot admit that such 
groux^s of cells lie normally performing their functions while 
imbedded two or three layers of cells deep in the ex)idermis. 
Be that as it may, it is undoubted that such nerve-cells get car- 
ried away into the epidermic stream. If the conneetiiig fibrils 
between the cells in a group are weak, the cells may be broken off, 
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as at fig. 23, Plate XYI., from the nose of the Bullock, and car- 
ried away, one by one, into the epidermis ; but if the connecting 
fibrils are strong, we may find the whole ganglionic group carried 
wholesale into the epidermic stream. The Horse seems to be 
a peculiarly suitable animal in which to watch this process, on 
account of the strength of the connecting fibrils ; and among our 
preparations from tbis animal we hare every stage in the process 
represented, from the first entanglement of the ganglion to the 
point when the rear cells of the ganglionic group are about to 
disappear (lost in the stratum granulosum) near the free surface 
of the epidermis, as shown in fig. 21, Plate XV. It is, however, 
generally as broken-oft’ solitary cells that these are seen in other 
animals, more especially in inflammatory conditions of the skin, 
when such cells abound ; and it is these cells, due to the process 
of entanglement which we have described, that are called the 
cells of Langerhans. 

During the early days of the gold process, Langerhans de- 
scribed, in Virchow’s * Archiv’ for 1868, certain peculiar branched 
and deeply stained cells within the epidermis of Man, which he 
considered to be nervous in their nature. Two years afterwards 
Eberth took up the question, and, while confirming Langerhans’s 
discovery, denied the nervous character of these cells, wliich he 
supposed were either pigment-cells or wandering cells. Since 
then every investigator in this department has made his guess as 
to the character of these cells. Some, like Merkel, have supposed 
them to be unpigmented pigment-cells ; others (Krause for ex- 
ample) supposed them to be those apocryphal structures, the 
radicles of the lymphatics; but the greater number (including 
Arnstein, Bonnet, and Banvier) accept Eberth’s last suggestion, 
and consider them to be wandering cells. ■ All deny their nervous 
nature ; but it is to be hoped that after the explanations we have 
given their character will he . no longer .doubtful, and' that the 
hypothesis of their discoverer fourteen years ago will be, accepted 
as correct. With reference to' any, identity between them and 
the cells' of Me.rkel, the latter histologist 'declared that 'his cells 
were certainly not branched, 'while 'Bonnet gives drawings' of the 
two in the same^ spot, and thinks that he disposes of,' their iden- 
tity by showing' that Merkel’s cells are oval ''and Langerhans’s 
cells'' hranched. ' He evid'ently was 'Unaware that MerkeFs' cells 
when seen broadside are , hranched,, and that' when; they are 
broken .off and ^storted ' bj''''the pressure'' 'Of'':t'lie,'''e'pidennic cells 
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aaioiig wliieii they lie, tiieir appearance becomes greatly altered. 
Moreover, on being broken off from their centres, these nerve- 
cells probably die and degenerate, thus accounting for the intense 
pigmentation they acquire from the action of the gold solution. 

Have the Intraepidermic dSTerve-Jihres am Function ? 

Just as we look upon the cells of Langerhans as dead elements, 
so, in opposition to the whole histological world, are we inclined 
to look npon the intraepidermic nerve-fibrils as practically use- 
less ; for it is rather unusual to look upon broken nerve-fibres as 
capable of performing their normal functions. From what we 
have said, it must be clear to every one that the free ends of these 
nerves, in the epidermis, are due to unnatural causes, which ought 
to have put an end to functional activity, and that after they reach 
the stratum granulosum structural death has also overtaken them. 
That they retain vitality and a capacity for growth up to that 
layer we quite believe j and the proof of it lies in the fact that, 
short of it they endeavour to push out lateral offshoots, which, 
like themselves, are carried into the stratum granulosum to be 
destroyed. This fact brings us back to Professor Eanvier’s hypo- 
thesis as to direction of growth in the intraepidermic nerve-fibrils, 
and the continuous or uninterrupted character of that growth 
(p, 576), to which we promised to return, 

Frofessor Mamierh Sypotkem of Growth of IntmepuJermio 
Fferveflbrih negatived. 

We have already shown that these nerves, instead of having the 
power to grow through the epidermis and earry on continuous 
evolution, as stated by Eanvier, are really passive agents, and are 
dragged into and through the epidermis to their destruction, in 
opposition to their own natural tendency to lateral growth, as 
shown in the position of the whole subepidermie plexus of nerves 
and nerve-eells (see fig. 24 Plate XV.). 

Apart, however, from any argument to be derived from the 
position of that plexus, we have this further proof, shown while 
the nerves are being dragged through the epidermis. If the 
breakage 'occurs' while the arch or neiwe lies, among the lower' 
layers of cells in the epidermis, the broken end at once begins to 
,'";push' out lateral .branches 'in every ' direction, as if anxious ■ to' 
■form a junction .with ' any other nerves in the neiglibo urliood. A 
''Striking exa,mple',of this kind' is seen in the, nose of the' kitten, of 
•which we give a drawing in fig. 24, Plate XV., which speaks for 
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itself. That figure was hy no means an exceptional one ; indeed 
every specimen we possessed, in above a hundred cases, showed 
all the same condition ; and in some eases the two fibrils resulting 
from the breakage of the loop or arch lay side by side, each push- 
ing out lateral branches after the manner shown in fig. 24-. The 
same tendency is shown in the fact referred to in the previous 
chapter, that, even while the termination of the nerve-fibril is 
undergoing degeneration in the inert layers of the epidermis, it 
may he pushing out branches from its living portion, which are 
carried out with it nearly at right angles to the epidermis to perish 
in the inert layers. That those fibrils appear generally to lie at 
right angles to the surface is due, we think, solely to the rapidity 
of the growth of the epidermis ; and they will also be found most 
numerous where, amongst other things, growth of epidermic cells 
is going on fastest. At the surface or summit of the vascular 
papilla, the growth of epidermic cells seems to go on more rapidly 
than elsewhere ; and thus it is that the entanglement of nerve- 
fibres, as shown by their greater number, seems to go on much 
faster there than on the interpapillary portions of the surface of 
the epidermis, w^here the fibrils are much fewer. If this be true, 
we should naturally expect that, on portions of the epidermic sur- 
face which were unexposed to rubbing or wearing, the growdh of 
the cells wmuld be slow, and any intraepidermic nerves which 
were found there, instead of being carried rapidly at right angles 
to the surface, would find time to ramify laterally. This is exactly 
■what happens in the protected epidermic lining of the hair-foliiele, 
as shown in fig. 17, Plate XIV.,. where - the fibrils find time -to 
exercise their natural, tendency, to lateral development, instead 
of being hurried through at right angles to the surface. We 
submit, therefore, that we have shown Eanvier’s hypothesis to 
be untenable. ' 

Sulefidermie Flems of Werve^celh and Mhres, 

, , ,'We have often referred, in ' the course of this paper, to this' 
plexus -as -an important element. In the .cutaneous .nerve-siipply, 
and describe.d it (p.,676) .as -being almost an independent.system, 
although -no iiivestig,ator, to our knowledge, calls attention to it,. 
This we believe to, be due' to the difficulty of showing - it, as .-.a 
plexus of noE-meduIlated- fibres, -.from the plane of the. surface' of 
the 'Skill,;'' .and, -we were 'only enabled to; do' so by certain,' tech- 
nieal " modifications -devised, by .ourselves.' It cannot "be shown- 
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to any extent in t-lie skins of large Mammals possessing papilise^ 
as the plexus fellows all the undulations in the dermic or epi- 
dermic surface ; and consequently in a section parallel to the sur- 
face of the skin, either the projections or the hollows would be 
cut aw’-ay, wdth the portions of the plexus lying there* We suc- 
ceeded ill showing it by stretching the skin of the smaller 
Mammals, taken shortly after death, upon the histological rings 
invented by us'^, where it was shaved with a sharp scalpel to the 
extent not merely of taking off all the hairs, but of taking off 
also the epidermis, leaving at most only the cells belonging to 
the lower layer still upon the dermis* 

To this shaved surface a 1-per-cent, solution of nitrate of 
silver was momentarily applied, and the surface after some time 
washed, and the images produced by the solution developed. A 
similar solution of chloride of gold wm then similarly applied, 
and the surface afterwards washed, clarified with glycerine, and 
mounted as a preparation. Tigs. 28 & 29 are drawings of such 
preparations, where the fine protoplasmic fibrils and cells, having 
remained unaffected by the reagents, now appear as negative 
images in the gelatinous field of the skin. At a mediillated 
nerve is seen joining the plexns, of which the various groups 
of cells represent the so-called terminal cells of Merkel. A 
few of the outlines of the cells of the lower layer of epidermis, 
have also been inserted, to show their relations to tbe plexus. 
Where the fibrils appear to end, it only means that at that point 
they either passed up into the epidermis and were cut off, or 
that they passed downwards into the dermis beyond the reach of 
the efiects of the reagents employed. 

This plexus corresponds to the suhepitheliai plexus of nerve- 
fibrils of the cornea, which bas been so often described; but 
the suhepitheliai layer of tissxxe there, being destitute of blood- 
vessels, papillse, or large ganglion-cells, shoxvs a much more 
'regular, plexus than'^ the skin of the trunk. ' Even in the smaller 
, Mammals the difference in.the arrangements of the blood-vessels 
causes 'considerable modifications in' the appearance of the plexus. 
Thus, .for 'example, the, skins' 'of -Moles and. Eats ■ posa.ess a very 
„ regular 'arrangement of meshes form'ed by blood-vessels ' of equal 
'calibre.'-throughout,' which '’lies immediately under the, epider,mis 
'dll; one; general level, and the 'greater ' part of the ' subepidermic 
plexUB,; of, cells ■ and. fibres, runs alongside' of ' the'.blood-vessels, - 
; , ' , ^ Ifymphatiqaes, de la peaa,” in Journal de, rAnatomie/ 'January; 1879. ■ 
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recalling tlie drawings of* Dr. Lionel Eeale of such neiwes and 
blood-vesselsj with which, indeed, they are identical. 

In the Hedgehog, on the contrary, from which Jig. 27 was 
drawn, there is no such regular superficial plexus of blood- 
vessels ; and the spaces between the groups of hair on the belly 
being perfectly fiat and transparent, we have the appearance 
presented in fig. 28, where the irregularity of the nerve-plexus 
seems absolutely unafiected by the irregular character of the 
blood-vessels. The irregularity there resembles somewhat the 
plexus as it exists in the larger Mammals, which, however, is 
generally seen only in perpendicnlar sections showing the side 
views of the fibrils. 

The nnmber of cells forming the groups also varies much in 
difierent animals. In Man they are very few; in the Pig they 
are plentiful. Pig. 22, Plate XYI., gives a drawing of one of the 
large groups we have found on the lower surface of the epidermic 
dowTigrowths of the snout of that animal, as seen from our point 
of view and preparation, and drawn by tbe aid of the camera lucida. 
It will appear to differ considerably from the drawings published 
by Merkel, Bonnet, and Eanvier. We have omitted altogether 
the epidermic cells from the drawing, below which the group of 
nerve-cells lay, as they would only serve to obscure it. In that 
group a medullated nerve joins the plexus, breaking up into two 
branches before doing so ; but alongside of the medullated nerve 
were several non-medullated fibres, which equally passed to join 
the plexus, and from the plexus branches were given off* laterally 
to join otlier portions of the stibepidermic plexus. The difference 
in the size of the cells in different animals may he noticed by com- 
paring this figure with figs. 19 &.21 (from the Horse) and fig. 23 
(from theHullock), all of which were drawn under the same lens 
and magnifying-power. All these ganglia or groups of cells 
belong, in our opinion, to the sympathetic system of nerves ; and 
we may mention also, with reference to the medullated' nerves' 
which join them, that in some animals, such as the Horse, it is 
excessively rare to find a medullated 'nerve joining or apparently 
having ' even an ' hidfrect ' connexion with a group, although several 
non-medullated nerves maybe seen passing to it from the "deeper 
part of the dermis. ' 

We are inclined, tO' look upon these groups as, peripheral nerve- 
■ centres, within the cells of which 'are generated the' 'currents' which 
convey the , sensation, of, pain, or other influences either to^ the 
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central nerve-centreB of consciousness or of motor action, or to the 
neigliboiiriiig blood-vessels, just as an electric battery is used at 
a telegrapb-station to generate tlie current wliicli carries tlie 
telegraphic message from that station to different distant desti- 
nations. 

Concluding Memarlcs regarding the Organ of Miner, 
Finally, wbat bearing have tlie considerations contained in the 
last few pages upon differentiation of structure and function in 
the subject of our original text, the organ of Eimer ? They have 
shown that the centre hhrils in the organ and the nerve-cells at 
the base, with which they are continuous, are similar in character 
to the siihepidermic nerve-cells and their intraepiderraic fibrillar 
prolongations. The outer circle of fibrils have equally their 
existence and nature explained, as well as the cause of their being 
dragged into their present position in the epidermis. Then, as 
relates to function, Eimer was certainly correct, or, at all events, 
within the truth, when he spoke of the organ he had discovered 
in the Mole as a tactile instrument Tast-Verkzeug as it is 
certainly tactile, and possesses other sensorial functions as well. 
From what we have said, it may be considered very probable that 
the inner circle of fibrils, the analogues of tbe forked endings, 
provide capacity for the sense of touch, while the centre fibrils 
and those of the outer circle provide for the sense of temperature, 
pain, and any functions connected with the sympathetic nerve- 
system. The Pacinian bodies at the root of the organ, but not 
properly connected with it, are probably the agents for register- 
ing pressure ; so that in itself tbe organ of Eimer is completely 
provided with the full armament of peripheral nerve-termioations. 
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DESCRIPTION OF THE PLATES. 

Drawings made by the aid of the carnern liicida. Ocular No. 3. Objective 
— oil-imniersion of Zeiss, with the exception of figs. 1, 10, 26, 28, and 29. After- 
wards reduced to diameter by photography. The following lettei's apply 
to all: — epidermis; 4 dermis; meduUated nerve; -b, non-meduilated 
nerve ; c, nerve-ganglion cell ; /, forked terminations of (tactile) nerves ; hair 
or hair-follicle; if, intraepidermic nerve-fibrils ; o <?, nerve-fibrils of outer circle ; 
ic, nerve-fibrils of inner circle ; cf, central nerve-fibrils ; j, nerve-coil of Jobert ; 
p, papilla of skin. Any other letters are noted - in the special description of each ' 
figure, or in the text. . 

Plate XHL 

Fig. 1. Perpendicular section through the skin of tlie nose of the Mole, showing 
the arrangement of ■terminal, nerve-fibrils called the organ of Elmer. 
£S,' epidermic downgrowth ; p, Pacinian body.' ■ ' (See p. 567.) 

Fig.' 2. Transverse section across; organ of Eimer in the Mole. . 

Fig. '3. ' Forked nerve-terminations on the dermic surface of the epidermic lining 
■of a hair-follicle on the tail of a Mole. The drawing shows' only one 
■fourth of the circumference of the' ha-ir-follicle. ' .(See p. -562.) 

Figs.^ 4 -and 5 are examples of developing . nerve-terminal apparatus from -a- 
' large and a small hair on the nose^'of a newly-bom kitten. • (See p. 563.)' 
Fig.' 6. .Bxamplesof.nerve-tennhmlapparatus^ on large and small hair-foliicles 
' ' from the tail of, a Water-Shrew.- ' s, sebaceous gland. (See also- Pi. XIV. 
■'■',fig*15.) 
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Mg, 7, Nerve-terminal apparatus on an ordinary hair-foliicle from the nose of 
the Horse. Compare with figs. 4 and 5 under the same magnifying- 
power, (See p. 556.) 

Eig. 8. Transverse section through the epidermic downgrowth of the organ of 
Eimer in the Mole, at the general level of the lower surface of the 
epidermis. 

Pmte XIV. 

Fig. 9. Nerve-terminal apparatus of an aborted or only partially developed 
feeler hair from the lower lip of the Water-Shrew. It stands mid- 
way as to nerve-apparatus between feelers and ordinary hair-follicles. 
(See p. 564.) 

Fig. 10. View, under a comparatively low magnifying-power of 150 diameters, 
of a portion of the ganglionic nerve-cells connected with a medullated 
nerve on the follicle of a feeler hair from the nose of a Horse. This 
figure contains about the twentieth part of the whole. 

Mg. 11 represents a small portion of the cells seen in fig, 10 under a doubly 
magnifying power. (See p. 558.) 

Fig, 12. View, in profile, of the course followed by a medullated nerve which, 
upon losing its myeline at passes through the basement-membrane h 
of the feeler hair-follicle, and curves downwards and inwards to become 
attached to the ganglion-cells. (See p. 559.) 

Fig. 13 shows portion of a transverse section across feeler hair and follicle from 
the nose of the Horse, /i, body of bair ; o h, cuticle of hair ; c/, cuticle 
of hair-follicle ; e, epithelial lining of follicle, amongst the cells of 
which intraepidermie nerve-fibrils if are seen ramifying and in con- 
nexion with the ganglion-cells c on the hair-follicle; a, cavities in the 
cavernous portion of hair-follicle; 5, basement-membi'ane of follicle, 
in which the extremities of two nerves are seen to be bifurcating ; 
bundles of nerve-fibres passing to terminate on hair-follicle, and seen 
in transverse section ; g, peripheral portion of gelatinous layer of 
hair-follicle. (See pp. 553, 561.) 

Fig. 14, Nerve-terminal apparatus on large and small hair-folhcles from tail of 
Water-Shrew. (See also fig. 6, FI. XIII.) 

Fig. 16. Isolated nerve-ganglion cell c ending in forked terminations, from the 
follicle of an ordinary hair. These cells on ordinary hairs are seldom 
seen in connexion with medullated nerves as in feeler hairs. (See 
p. 560.) 

Fig. 16, Subepidermio ganglionic nerve-cells e in connexion with intraepideriiiic 
nerve-fibrils, the homologues of the coll seen in fig. 15, showing that 
cell and fibrils cannot have separate nerve-lunctions as imagined by 
. ' Merkel and. others, 

' 'Mg. 17. 'Intraepidermie nerve-fibrils,- e/, ramifying amid cells of epithelial liiiing- 
of ordinary hair-follicle lying between mouth of sebaceous gland and 
the free surface of the epidermis. (See p. 566.) 

Fuats XV, 

Fig. 18; Subepidermio' nerve-ganglion cells, <?, and' intraepidermie nerve-fibrils, 
on th-e , nose of' a newly-born 'kitten. In, many oases- the fibril's are seen 
to be continuouB with the gangliomcells. 
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Fig. 19- Subepidermie nerve-ganglioii cells c iu direct continuation with intra*» 
epidermic iierye-fibrils, from the nose of the Horse. 

Fig. 20. Suhepidermic nerve-ganglion from the nose of the Horse, showing tlie 
manner in which non-meclullated nerve-fibrils of the Bubepiclermic 
plexus get dragged into the epidermis, wdiere they become the so- 
called intraepi dermic or free neiwo-endings. 

Fig. 21» Last vestiges of a suhepidermic nerve-ganglion, as seen in figs. 19 and 
23, which has become entangled in the epidermis, and is now about to 
be thrown off from the surface, dragging a tangled mass of nerve- 
fibrils of the suhepidermic nerve-plexus after it through the epidermis. 

Plate XVI. 

Fig. 22. Subepiderniic nerve-ganglion from the snout of the Pig. 

Fig. 23. Suhepidermic nerve-ganglion from the nose of the Bullock. Two of 
the cells of Langerhans, c I, are also seen there, which have evidently 
broken off from the plexus ; in the one to the right the two processes 
are seen which previously connected it with a subeiiidermic non- 
medullated nerve-fibril. 

Fig. 24. Intraepidermio nerve-fibril from the nose of the Cat, showing the ten- 
dency of the free end to put out branches which tend to grow laterally 
or parallel to the surface of the dermis, instead of perpendicular to it 
as supposed by Ranvier. x 250. 

Fig. 25. Intraepidermio nerve-fibrils from the snout of tiie Hedgehog, showing 
triangular swellings. 

Fig. 26. Intraepidermio nerve-fibrils from the lower lip of the Mole, 

Fig. 27. Intraepithelial nerve-fibril from the moist mucous membrane of the 
cavity of the mouth of the Mole, showing large bead-like swellings 
due appareiatly to the moisture. 

Fig. 28. Silver preparation of suhepidermic nerve- plexus of non-medullated 
fibrils and branched cells, from the surface of the skin of the Hedge- 
hog: e, outlines of lowest layer of epidormio cells ; at m a medullated 
nerve is seen joining the plexus. This may be taken as tlie type of an 
irregularly placed nerve-plexus in the dermis. X 200. 

Fig. 29. Silver preparation of the suhepidermic nerve-plexus in the skin of the 
Eat, where, owing to the fibres accompanying the large regular plexus 
of veins, they foimr regular bundles from 'which twigs arc given off 
to the hair-follicles. X 200. 
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Molihsca oh H.M.S. ‘ Chaeebngek ’ Expedition.— Part XV. 

By the Eev. Eobeet Boog Watson, B.A., E.E.S.B., E.L.S. 

[Publisbed by permission of the Lords Oominiasioiiers of the Treasury,] 

[Read June 15, 1882.] 

Fam. Ranellacea. I Fam. ScALARiiDiB. 

MuRICIDvE. I SoLARIIDiE. 

In the following group the very peculiar form of the Wassaria led 
to its being misplaced, and so overlooked at the right time. The 
Murices are few in nimiber, and, though not without interest, are 
poorly represented in the specimens which have been found. The 
/S'cr/icrrz'oe, though beautiful as usual, are all small. A new species 
of the genus Chmsea is an acquisition. The only Solarium is 
small. 

Earn. Eanellacea, TrosGhel. 

Nassaria, Link . 

NaSSAEIA EAMPYIiA, B. Sp. (tcaf.iTv\os, beilt.) 

St. 164 a. June 13, 1874. Lat. 34M8VS., long. 151° 38^ W. 
Off Sydney. 410 fins. Grey ooze. 

Shell — Thiniiish, porcellaneous, white, ribbed, banded, and 
tubercled ; with a high spire, a blunt rounded apex, rounded 
whorls, and a contracted rounded base produced into a very one- 
sided, narrow, sinistrally bent, and reverted snout. Seulpiure, 
Longitudinals —there are on each whorl from 13 to 15 ratlier 
narrow ribs, which are feeble in the sutures and die out on the 
base'; they are small, sharp, close -set, and regular on the first 
ordinary whorl ; afterwards they become irregular and distant, 
and on the body somewhat obsolete ; at every two thirds of a 
whox'l one of these, ribs becomes prominent as a varix, with the 
old mouth-edge; in front.; the wdiole surface is roughened with 
rather liarsh lines' of growth. Spirals — there 'are several distant 
bands,' sharpish on the 'upper whorls, broad and feebly raised on 
tlie last,;;. these' rise into low rounded tubercles in' cros»smg the 
ribs;,' one of'.tbem has a .slight .tendency to form an angulated 
..shoulder some way below the. suture; they extend 'to the base, 
blit pass over into threads on 'the snout; ' the whole surface is 
further' score'd' by fine, .'close-set, .rounded ' threads; ; these are 
/fretted, harshly, but the' intervening' furrows' most ■delicate.ly and 
.sharply "by the. lines' ..'.of,/ growth'. , ; Cb.,foMr 'po'rcellaiieo,iiS'' white 
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below the pale-cliestimt surtace. JEpidei'mis verj pale chestEufcj 
tliin, somewhat persistent, most delicately hirsute, a minute 
bristle rising irom each of the frettings or minute tubercles 
formed on the spiral threads by the crossing lines of growfcli. 
Bpire high, narrow, conical. Apex globose, ending in a very 
small depressed tip ; its 4 whorls ai'e rounded, , smooth, but iinely 
scratched wdtli about six distant spiral lines ; they are obtusely 
but sharply angiilated above, and are parted by a narrowly tabu- 
lated suture. Whorls 8| in all, rounded, contracted above and 
below, rather obscurely angulated ; the upper whorls are rather 
high and narrow, the penultimate shortish and broad, the last 
slightly tumid, with a rounded contracted base, produced into a 
very lop-sided, longish, narrow, conical, sinistrally bent and 
reverted snout. Suture impressed, irregular, horizontal between 
the upper whorls, but between the penultimate and the body- 
whorl very oblique. Mouth circularly oval, slightly pointed 
above and also below, where it runs out into the long, nearly 
closed, sinistrally bent canal. Outer Up semicircular in its curve, 
projecting thin and sbax’p in front of the labral varix, patulous 
except near the body, smooth within, but slightly furrowed by 
the external spiral sculpture ; it is pinched-in at the top of the 
canal, down the side of which it runs in a pretty straight line. 
Inner lip semicircular, patulous, with a few obscure tubercles in 
front; it is continuous with the outer lip; its edge is slightly 
prominent on the body, markedly so on the pillar, with a furrow 
behind it, and an umbilical chink at the origin of the canal, 
where it is bent suddenly and broadly over to the right, so as 
nearly to cover the caual altogether. Opereidum thin, 
horny, ovate, being rounded at the sides, a little nar- 
rowed behind and subtruncate in front, where at the 
outer corner is the nucleus, forming the centre of tlie 
lines of growth, with which it is rather .strongly scored. 

H. 1-67. B. 0*8. Penultimate whorl, height 0*32. 

Mouth, height 1 (exclusive of canal 0-6), breadth 0'i43. 

In this species the change of. direction in the suture gives. 'the 
impression of a bend in the axis, and the twisted look of the shell 
is increased by the distortion of the snout. 

The genus'' under which, to class this form has been selected with 
much hesitation. , Tudicla hasthc snout ■■sometimes, ' ■distorted, to 'the' 
left, and haS' Eobelt) an operculum .with a terminaT^n'iicleus, 
but is'.eharacterized by a strong tooth' on.the pillar ■and, a low spire, 

■ ■ ^ , 44 # 




596 


EET. B. BOOa WATSOIf OTT THE 


Murex seemed suggested by the peculiarity of shape, by the almost 
total absence of teeth on both lips, and by the length and straight™ 
ness of the distorted snout, features more or less present in various 
species, but especially in M. {Hmstelhm) eUgans, Beck, J£ (S.) 
trilineatios^ Eeeve. But in all the species of that group the distor- 
tion of the snout is, I think, to the right, instead of, as here, to the 
] eft. Ill the end I have followed the advice of Dr. Kobelt, feeling his 
opinion confirmed by the form of the apes and by the texture of 
the shell, in both of which, points it resembles Nassaria. I am not 
aware that any species of that genus has been described as having 
an epidermis ; hnt, unless there he cases where it is certain that no 
epidermis exists, its existence may be taken for granted: its 
absence is often due to remorseless cleaning of specimens for the 
market. The operculum is somewhat imlike that of Wassaria, 
and combines the characters of I^ii7'pura, JBuccinnm^ and Tj/pMs, 
though here again ordinary representations are untrustworthy, 
especially in the case of species whose opercular nucleus is at 
or near the edge. In these cases the body of the animal gradu- 
ally separates from the old part of the operculum, which is then 
apt to be abraded, and thus to present features strangely uulike 
those of specimens which are young, or which come from deep 
.and quiet water. 


Fam. Mhbicidjb, Trosohel 
Murex, Linn. 


1. Mureso {Tribnlus) amnthoste* 
pJies, n. sp. 

2. M. (T.) acmithodes, i\. sp. 

3. 3£ {Pteronotm) Cordimei, n. sp. 


4. Mtiresc{Pteronoim)y sp. (n. sp.?). 

5. 31. (Ocmebra) plwlidohis^ n. sp. 

6. M. (0.) pyndms, ii, sp. 

7. M. (0.) pauper y ii. sp. 


Typhis, Mo7ltf. 

T. phUlipensis. 

1. Mubex (TBiBULUs)'ACAHTHOSTEPHES,n, sp. ' (amrBoaTefHS, 
.priekie-crowned.) ■ ' 

;"; St.:188. ; Sept. 10,1874 'Lat. 9^ 59' S.,''long. 139^^ 42^ B. 
"W. of Cape' York ; .off B.W. point' of Papua. ' . ■ 28 fms. Mud. ' 

, i8^e^£---Tliiiinish, ashy white, 'globose, wdth a short scalar spire, 
spinous whorls/ .a 'largish smooth' waxy, irregulaidy tipped apex 
(■which' is quite' overtopped'.by' the spines from '''the outer 'lip "up- 
ward), an oval mouth, deeply crenulated outer lip, short rounded 
base, and ' a very hue' produced' almo'st straight long-spined. snout.' 
''■rSmlpture..r on each ':'wh'orl 13 , narrow 
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corresponding varices j scarcely visible on the earlier wlioris, and 
chiefly marked on the last by the series of long thin front-fur- 
rowed spines which adorn them : of these spines there are 6 (or 7 ?) 
on the last varix, 6 on penultimate, and 5 on the preceding one ; 
the highest is very little bent, and rises on each whorl high above 
the apex, being almost parallel to the axis of the shell; the others, 
which are alternately short and long, are more or less bent, and 
incline upwards ; there is only one spine on each varix of the 
spire ; these varices are prolonged down the snout ; and each is 
armed vdth about 6 long tliiii horizontally straight but forward- 
bending front-furrowed nearly equal spines, between each pair 
of which in front is a small, fine, procumbent thorn ; the system 
of triple varices begins in the course of the second regular whorl : 
above this point the shell is scored across hy from 10 to 16 scars 
of old mouth-edges, ivliich at top and bottom of the whorl pro- 
ject into little tubes, hollow, and in front open; the lower row 
of these tubes is only visible on the first regular whorl, and is 
gradually buried by the overlap of the suture : between the 
varices there are no ribs, but only fine discontinuous undulations, 
with superficial I'egular puckerings and lines of growth, which 
behind the lip exhibit fine crowded laminae. Spirals — there are 
on the last wborl S strongish depressed rounded threads corre- 
sponding to the 3 largest spines ; corresponding to the smaller 
spines are smaller threads ; between all of these are one or more 
fine threads parted by shallow furrows wider than they : besides 
all these the whole surface is scored with very minute, rather 
distant, and somewhat irregular threadlets ; the highest thread, 
connecting the series of largest spines, forms a strongly aiigulated 
shoulder-edge on the xipper whorls. Colour mlij white with a 
rufous tinge, which is strongest on the spines and the point of 
the snout; the apex is waxy and siihrufoush the mouth-edge all 
round is porcellaneous white, with one or two chestnut specks on 
the outer lip,. the largest, and brightest belug just at, the top of 
the mouth. Spire rather low, conical, scalar. Ape.'^ consists,,, of 
2 1 rounded, more or less depressedly globose whorls,.of,' which 
the earliest is always deformed, as ■ if crushed ; , the others are; 
smooth,,, and, are ,'paided by an impressed „suture';' ,they' terminate 
abruptly in a patulous and prominent mouth-edge, which, has,, a 
small sinus at the top. ■ Who7'ls 7, angularly cariiiated above, and; 
,with a. sloping sho,ulder between the suture and the keel,,; the 
' upper whorls ' "are 'suhcylindrically conical,, , the, last ' tumid and 
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roiiiideci, witli a very contracted convex base produced into' a 
verj^ long snbconical snout, wliicli is flexuoiis in front, wliere an 
old snout-end stands off like a splinter. Suture a sliglitly im- 
pressed line in tlie obtuse angle at tlie junction of tbe wliorls. 
IfouM oval, witli a blunt angle above and another below, where 
it is produced into the long, flexuous, and almost cdosed canal 
Outer lif very equally arched ; it rises on the body ; its edge 
contracts, and is cut up into a series of blunt-tipped saw-teeth, 
the deep and narrow cuts between which run back into the front 
furrows of the spines ; the basal one of these saw-teeth is large, 
flat, and very prominent. Inner Up spreads thinly and widely 
but indefinitely on the body above ; on the base it separates from 
the body as a thin, prominent, patulous lamina, curving round to 
the right lower down, leaving behind it a deep chink, which con- 
tinues as a f urrow down the snout, where the labial lamina is bent 
abruptly over, so as to cover and almost close the canal. H. 3*1 
(to point of spines beyond apex 3*6). B. 0*93 (to tips of spines 
2*2). Penultimate whorl, height 0*25. Mouth, height 2*65 (ex- 
cluding canal 072), breadth 0*5. 

This singularly beautiful species resembles most of ail M. 
{T.) a chmcos 2 nnost(s, Beck; but in that the direction of the 
spines is different, standing out much more from the axis ; the 
texture and ornamentation of the shell are quite different, the 
earlier ’whorls not being ornamented with a double row of hollow 
squamous spines as here; the spire is in that much higher, the 
whorls less angulated, and the apex is a minute prefect cone of 
3| whorls. In If. (T.) ternispina^ Ijuix, the earlier regular 
wdiorls have somewhat similar hollow squamous spines; but 
there is but one row of these, and the apex is quite different. 
J£ trihIus, Jj., though at- first -sight very unlike, has some very 
- strong ' points of resemblance-: it us a bigger, coarser sliell, 'witli 
shorter, fe'wer, and - more /massive spines ; but the direction of' 
all- '-these --agrees .pretty closely wuth ' those in the ^Challenger’ 
/B'pecdinen y, its . "spiral threads are .enormous compared with, those 
of-' tie other, and are rudely. tubercled; yet in neither species are 
' there .-any 'longitudinal ribs ; 'though -the snout -is' very' short and 
■- thick'::co.mpaixui 'ivith that of. obliquely scored in 

-■'.eonnexion with, the s-pines where the other is smooth' and' mucli- 
.'■':m.or€'heiit at .the' -.point, .yet the bend, has very much the -same 
'/charaeter, '. -In '. -whorls', are co.BBtricted below, - 

'/-. which' mak:€-s the- suture' dis-similar, yet -'.the ,, general form .of' the. 
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Spire is not unlike. In regard to tlie apes I am unable to speak 
with certainty. A specimen of 31. tribukis, Avkieli Prof. v. Mar- 
tens most obligingly sent me for examination from the Berlin 
Museum, turned out to have suffered from the effects of cleaning 
almost as much as those in the British Museum ; so far, however, 
as the a23ex was recognizable, it seemed to have fewer whorls, 
and to be somewhat more conical but more amorphous, and the 
first regular whorls seem to have only one row of squamous 
tubercles, as in 3L ternisfina, Lam. 

2. Muuex (Teibulus) agaistthodes, n. sp. (amvQiodi]s^ prickly.) 

Sept. 8, 1874. Cape York (Australia), off Albany Island. 
3-12 fins. 

Shell. — Thinnisb, |)ale rufous, globose, with a short scalar 
spire, spinous whorls, a minute, regular, conically globose, glossy 
chestnut a^iex, an oval mouth, a denticulated and, on the edge, 
slightly crenulated outer lip, a short rounded base, and a 
long straightish snout. Sculpture. Longitudinals — there are 3 
stroll gish corresponding varices on each whorl ; they are marked 
by short stout diverging front-furrowed spines, whose numbers 
are probably incomplete (as the specimens are young), but are 
evidently few; these s^iinous varices run straight down the 
snout ; between the varices are two tubercled ribs ; the first 2J 
regular whorls present no distinction between these varices and 
ribs, but are crossed by about 10 tubercled ribs, on each of which 
above is a single short hollow spine; besides these are many, 
faint, very slightly' raised, ' rounded threads. ' Spirals— there /are 
on the last whorl about 20'-naiTow, rather raised, rounded, distant' 
threads ; others similar appear on the snout, but become obsolete 
in front, the latter third being glossy and smooth ; the ujiper 
whorls are bisected by an angular keel, besides which, on the 
last whorl, there' is a blunter keel where the basal ■ contraction 
begins : both of these keels are ■ accentuated , by the tubercles' 
into which they rise in crossing the longitudinal ribs and the 
spines on the varices.,, 'dead white with a rufous tinge, 

which is stronger on the' spire, on two faint bands corresponding 
with the keels, on the sp'ines,.and on the' glossy point of the' 
snout, where are some rich chestnut .stains ; the, a]},ex is, also 
chestnut. Spire low, conical, , 'Scalar.' consists, ;of,, 3 coni- 

cally globose, rounded,, glossy, chestnut 'Who'rls, , oi, .which,, the 
extreme tip is minute, ' rounded, ',and'a little. ,bent,,down ''and 
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inserted; they terminate abruptly in a patulous and sliglitly 
promiiieiit moiitli-edge, wliicli is regularly curved, lias no sinus, 
but lias a concave edge, W7wr2s 8 ; but the shell is not full- 
gTown ; the upper ones are angulately cariiiated in the middle, 
with a sloping shoulder between the snture and the keel ; they 
are all slightly rounded, with a very faint contraction into the 
suture ; the last is tnmid, angularly rounded, with a very con- 
tracted convex base produced into a very long snout. Stitiire 
angiilated and slightly constricted. Moxitli oval, rounded above, 
pointed below, where it rims into the long, nearly closed, linear, 
straight canal. Outer li^ semicircular ; its edge, which projects 
markedly in front of the labral varix, is somewhat cut up by 
slashes continuous with the furrows of the spines ; a basal tooth is 
soinewliad prominent ; internally the lip is feebly toothed. Inner 
lip spreads thinly and narrowly on the base, and advances straight 
down the pillar as a reflexed lamina, which is abruptly turned 
over to the right to cover the canal, leaving behind it a chink 
above and a long straight furrow below. H. 1*8. B. 0’6. 
Penultimate whorl, height 0*13. Mouth, height 1*5 (excluding 
the canal 0*38), breadth 0*27. 

This species is very like M. Dohrn, hut is cer- 

tainly distinct. Like that species it has two intervarical ribs; 
and the texture of the shell and the short spines are similar ; but 
the spiral threads are different, the spire is bigger, broader, and 
shorter, and that species has none of the hollow squamous spines 
which ornament the earlier whorls; the embryonic whorls of 
the apex are a good deal alike ; but the cone in df. MacffiUipmp 
is smaller and less regular, its whorls being more rounded and 
, parted by a^ deeper suture. ■ In these respects the apex resomblos 
Beck, from which it manifestly difiors widely 
in other ways. ' In the, hollow .■ squamous spines of the earlier 
'whorls it resembles Jf. ternispina ', but .the arrangement of these, 
is diflerent, and the, embryonic . apex .of that species is utterly 
V diverse- ■ Bernardi (Journ., de Conch., voh vii. 1858, 

p,'3Gl,.ph.X:„. f. 3), has a considerable general resemblance, but is 
'■ not .angularly carinate above, has not a scalar spire, has a shorter 
■■ , and, coarser apex, has 4 (teste Bernardi, but his figure and Sowerby, 
';:''ln,'his .^'Thesaurus,! pi 33, p.. 2, ■pi cccxciii. ,f.'137, both in text' 
and 'figure,.; say '8), intervarical ribs, and.thO' spirals'' are .■'much 
■,,.coars6r and less sharp. ' 
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3. Mdeex (Ptebonoths) Cobdismei, n. si). 

St. 162. April 2, 1874i. Lat. 39° 10' 30" S., long. 146° 37' E. 
Off East Moncoeur Island. Bass’s Straits. 38-40 fms. Sand. 

Blielt — Tbinnisli, pale, fusiform, biconical, scalar, witli tliree 
foliated and spinous varices, an elongated spire, a papillary tip, 
tiibercded rounded whorls, an elongated .scarcely constricted base, 
and a large flat snout. Sctil^^Uire. Longitudinals — there are on 
each Avborl 3 foliated varices, wbicli at the corner of the shoulder 
rise into a semitubular upturned and slightly reverted spine ; 
they run out on the snout : between each two varices and nearly 
on a level with the spines are 3 large prominent rounded 
tubercles, which are somewhat produced longitudinally ; the 
lines of growth are very slight. Spirals — besides the carination 
caused by the line of tiihercdes and spines, there is on the base 
a slight angulation. Oolotir pale. Spire rather high, conical, 
scalar. Apex consists of two largish cylindrical whorls, of which 
the top is angiilated and obliquely truncated, and the extreme 
tip inserted. Whorls 6, of sloiv increase, feebly angiilated, with 
a sloping shoulder ; the last is slightly tumid and elongated, 
with a slightly constricted base produced into a rather large 
flattened snout. Suture linear, a little impressed. Mouth 
oblong, not patulous, rounded above, where to the right a canal 
runs out into the labral spine; it is pointed below, where it is 
prolonged into the loiigish canal. Older Up well arched, pro- 
minent, thin. Inner Up— ’dhoYe it is continuous with the outer 
lip ; its course is semicircular ; on the body it expands with a 
thin edge, which in front, near the opening of the canal, rises in 
a thin lamina, and is then bent over to the right to cover the 
canal; behind it to the left the pillar is scored with the pro- 
jecting laminae of the old canal-ends, which connect themselves 
with the longitudinal varices. H. 0'42. .B. 0’2. . Penultimate 
wliori, height 0*06. Mouth, height 0’25 (without the canal O'll), 
breadth 0‘07. 

This little shell, is very like a' ; but 'its spines are not;" 
pervious. , ' ■ , 

4. Miteex (Ptebonottjs), sp,.(lf. n,: sp. ?). 

St. 194';' Sept.' 29, 1874. Lat..4°'34 to '4° 31' S., long.:12r 
'57' E. ' '200-360, fms. Volcanic detritus.' 

, This is a massive full-grown (?) '.shell, which in iny list; I have ' 
called as n 'new' specie's, but .which .is 'in ■ too haff 

■.'Condition'Tor '.detailed, description.; It .certainly is not: in, the' 
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Iritisli Miiseiiiii, nor is it figured so far as I know. It is not 
unlike in sliape to tlie immature sliell of 3L im/perialis, Swains., 
from California; but its snout seems to liave been long and was 
certainly narrow. It lias 8, not ,5 varices (wdiicli are rounded, 
bigli, narrow, and continuous from wdiorl to wliorl), wntli 4 (or 
on the last segment 6) biggish rounded ribs between the varices ; 
the old mouth-edges on the front of the varices are not like saw- 
teeth, but smooth and continuous ; the mouth is small, oval, not 
large ; the lip is not internally thickened ; and the surface is 
marked with regular strong spiral threads and with fine regular 
lines of growdh, and is not squamously fine-grained. The outer 
lip is scored with long, sharpish, but fine teeth ; the inner lip is 
closely set with teeth, which are short and strong on the pillar, 
feeble and a little longer on the body, with a round tubercle at 
the very top ; there is a broad glaze on the body, which separates 
and stands out as a strong lamina on the pillar, with a deep 
umbilical cleft behind it. 

5. Mijees (Ocitobea) pholidotus, n. sp. (^oXt^wros, scaly.) 

Sept. 8, 1874. Flinders Passage, Cape York, Torres Straits. 
7 fms. 

-Stroiigish, biconical, subscalar, with a shortish spire, 
a small apex, and a short twisted snout. Sculfture. Longitu- 
dinals— there are no true varices ; hut there are 7 rather tumid 
ribs, which run continuously from the apex to the snout with a 
slight inclination to the left ; they are parted by broader furrows, 
which are shallow and imunded : the whole surface isS covered by 
sinuous lamiiisB which rise into vaulted scales ; these laminge are 
about the hundredth of an inch apart, and their interstices are 
scored with somewhat irregular wwinkles. Spirals — there are 

strong round threads, with broader flat furrows, about 6 on the 
penultimate and about 15 on the last whorl; it is in crossing 
these threads that the longitudinal laminae rise into vaulted 
scales. white, but the specimens are bleached. Bpire 

''rather short, coiiicai. Apex small, ■' Wlorh about 8; they are 
conical above, subcarinated about the middle, and cylindrical 
below ; the last is slightly ventricose, with a conical contracted 
base, produced into a short, broad, flat, reverted snout, which is 
twisted and obli'quelj nut uff 'at the' point. I slightly and' 
angularly impressed.' ' Mouth oval, with' a small channel above 
" and pointed' below^,. where "it ■'■.■runs ''into the canal, which is short, ', 
■open, direct, and a little'' turned . to the 'right, ,■ Outex lip patulous, 
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well arched, thin 03:1 the edge, stx*engtlieiied at a little distance by 
a varix, with 5 oi’ 6 long, narrow, distant teeth within. Inner 
Ilf short and strai’ght across the body, where it spreads thinly 
and indefinitely ; it is angnlated at the base of the pillar, which 
is long and very straight, and has in front 2 or 3 incoiispicLions 
tubercles ; the callus-edge is straight and sharply defined ; and 
there is a slight umbilical depression in front between it and the 
cord, which twists round the point of the snout. H. 0*56. E. 0*3. 
Penultimate whorl, height 0*1. Mouth, heiglit 0‘86, breadth 0*17. 

This species is not well represented in the specimens brought 
home. It somewhat resembles our British Jf. acmdatus^ Lam., 
but is a little larger, shorter, broader, more angnlated, and 
conical. J£ Brazieri^ Ang., has the upper whorls higher, and 
the last much more tumid. 

6. Mijeex (Ooinebea) pyebhias, n. sp. (irvppias, red-head.) 

St. 75. July 2, 1873. Lat. 38° 38' 'N., long. 28° 28' 30'^ W, 
Payal, Azores. 450 to 500 fms. Sand. 

Shell — Tliinnish, white, oblong-fusiform, subsealar, with a 
moderate spire, a small chestnut-coloured tip, a short rounded 
base, and a small snout. SculfUire. Longitudinals — ^there are 
no varices ; but somewhat narrow, rounded, tumid ribs, about 
9 on each wborl, run continuonsly from the apex to the point, 
but become very slight on the base ; their intervening furrows 
are broad, shallow, and rounded : the whole snrfiice is scored by 
very small lamellae, which rise in vaulted scales ; in the minute 
iiiterstices of'' these ' there -are .very', slight puckerings., , Spirals— 
there is an aiigulation about the niiddle of the whorls, which on 
the last is slight; this angulation is marked on the earlier wLorls 
by a spiral thread, which rises into a little knob on the ribs ; 
on the last whorl the whole snrfixce (except just below the suture) 
is covered with close-set equal irregular rounded threads, on 
which the longitudinal lamellae rise into vaulted scales ; the point 
of, the snout is a twisted cord - scored witiv the old canal-scars.'' 
Ob -yellowish dead-wdn'te,-with n. ruddy cliestiiut tip. ' Spire 
rather high, conical, subsealar. chestnut, turbinated, small,, 

'bliint-pointed, consisting- of ' 3 1- rounded polished whorls,' which 
end with b ,, distinct, .'prominent, , reverted'' and 'sinuate'd,,',edge. 
Whorls '8 .to- 9 in, all,; they are, conical .and "shouldered abo-ve,,',-. 
angnlated about . the , middle, ■; below w-hich they' are cylindrical.';,; ■ 
the last is scarcely .angnlated, rather- small,' rounded, with a, short - 
'Contracted 'base produced' into ismall- equal-sided ',8nO'Ut,'-w'liicb, ', 
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is nicked at tlie point. Suture very sliglit, linear. Mouth 
oblong, pointed and channelled above, and still more below, where 
there is a rather broad, open, oblique canal. Outer Uj) scarcely 
patulous, well arched, thin on the edge ; there is a slight varix 
within, and 5 very insignificant tubercles for teeth. Inner Up 
forms a continiioiis curve across the body and down the pillar, 
which is obliquely cut off in front; the labial callus is a little 
thiciveiied at the to]), and is narrow, with a well-defined edge } 
there are one or two feeble tubercles on it in front ; behind the 
callns at the point is a very slight and superficial umbilical de- 
pression. H. 0*46, E. 0’25. Penultimate whorl, height 0'09. 
Mouth, height 0*26, breadth 0*11. 

This is an inconspicuous little shell, somewhat more angular and 
conical than M. acictilatus^ Lam, The spire is not unlike that 
of Jf, Echmrckii, Payr. ; but the last whorl is much smaller than in 
that species, and the w^hole sculpture is different and much more 
delicate. It most of all resembles a species I found in Madeira, 
but which is yet undescribed. 

7. Mueex (Ocihebba) paxjpee, ii. sp. 

Oct. 6, 1874. Amboyna, 15 to 20 fms. 

Shell, — Strong, oblong, bieonical, with a high, siibscalar, fine- 
pointed spire, and an elongated base produced into a short, flat, 
slightly twisted, and reverted snout. Sculpture, Longitudinals— 
there are rounded, tumid, nearly straight ribs, 9 on the last and in- 
creasingly more on the earlier whorls ; they originate at the suture, 
and extend to the snont; their tumidity, which is most marked 
at the periphery, aiigiilates the whorls : the surface is scored by 
fine lamella?, which run continuonsly and rise into vaulted scales ; 
betw^een these lamella there are fine puckerings . Spirals— there 
are rounded threads parted by furrows of the same breadth as 
the threads,' but in, which often., a smaller thread occurs; the 
front of .the: snout has'' a :strongish -twisted c-ord scored, with, the 
■old.;Canal-edge 'Bears. Oolotin the specimen- is bleached. Spire 
high, conical, subscalar. , Apeu^ small. ■ Whorls 7 to '8 ; they are 
conical and shouldered above, bluntly angulated and cylindrical 
,',belo-wn, ---',' a , very' sHgb^^^ impressed line in th-e 'Lro-ad 
rounded furrow of the whorls’ meeting. Motdh oblong to sub- 
rhomhoidal, pointed and slightly channelled above ; the canal in 
„front'-is open and': somewhat curved.' thickened by the' 

external , varix,:-' but bevelled '.off.to ,',a 'narrow, ,edg,e,, with 7 ,Iongish 
,,s'mali-,'teeth , within .not,, patulous- ; ' it is flatly-',arched,,,' and ',',ia - at. 
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tlie canal aiigtilated. Inner short, arched, expanded, with 2 
small tubercles in front, and a very slight iiinbilical depression 
behind it; obliquely and curvedly cut off by the canal. 11. 1. 
B. 0 * 52 . Penultimate whorl, height 0*2. Mouth, height 0 * 6 , 
breadth 0 * 27 . 

This species is represented by one specimen, in poor condition. 
It is somewhat like the young, or even some of the elongated 
forms of Jf. (or Fseii^domurex) Meyenchrfiij Calc. ; but it is more 
attenuated, with a less-impressed suture, longer body-whorl, 
stronger and straighter ribs, and much more delicate spirals. 

Ttphis phillipensis, n. sp. 

St. 161. April 1, 1874. Lat. 38^ 22' 80" S., long. 14<4P 36^ 
30" E. Off* the entrance to Port Phillip, Melbourne. 38 fms. 
Sand. 

Shell. Thinnish, buff-coloured, oblong-fusiform, biconical, 
scalar, with a shortish spire, a papillary tip, varieed and hollow- 
spined whorls, a contracted base, and a long, fine, reverted and 
dextrally bent, closed snout. Sculptnre. Longitudinals — ^there 
are on each whorl about 9 ribs, which are alteimately rounded 
and sharpish ; the latter are varices, which on the last whorl run 
out to the p>oint of the base ; they hear 5 upturned and reverted, 
almost twisted, hollow spines, wdiich are open in front ; the inter- 
mediate ribs are very slight in themselves, but bear each at the 
periphery the straight tube of the genus (of which only the last 
opens through the shell), and below this, in the line of the suture^ s 
conrse, a prominent ronnd-topped tubercle ; the intervals are 
hollow and broader than the ribs : the surface is scored with 
sharp lines of growth, which are much distorted by the spines. 
Spirals-— there is an obscure angulation of the shell at the upper 
row of tubercles ; there are faint microscopic scratches on the 
whole surface. ChZow buff, with obscure dark-chocolate spots at 
the suture, the periphery, and towurd the point of the base ; the 
spines and mouth are whiter ; there is a kind of chalky bloom on 
the surface. Sfire rather abort, conical,; scalar. ' ■ pale, 

smooth, papillary, blunt, rather large, consisting of two rounded 
eylindrical whorls,, divided' by a deep and very oblique suture; 
just above the first mouth-edge is one of the hollow tubes of the 
. genus. , WhorU B, of slow 'increase, angulate'd, ' with a flat ' hori- 
; , zontal ' shoulder above, "baloW' which '-they 'arc cylindrical the '.last 
is slightly 'tumid,' feebly bicarinated, 'with' 'a .contracted,' conical 
.base, whi'eh 'is''p'roduced;into'"a,brbad fiat .sno.ut, drawn outbo the 
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right into a long, fine, scarcely reverted straight tube. 
very horizontal, much interrupted, slightly impressed at the 
bottom of the angle in which the whorls meet. Moii^th very 
perfectly oval, slightly pointed in front, where there is a niiiiiite 
cleft in the proinineiit lip-edge ; but beyond this the canal is en- 
tirely closed. Outer lip projects quite straight as a thin prominent 
edge considerably in advance of the last varix. Inner Up exactly 
similar to the outer lip, with which it is continuous above, and 
from W'hich it is only separated below^ by the minute cleft of the 
canal ; behind it is a strong furrow^ bordered to the left on the 
body by one of the varices, and in front by the lines of vaulted 
spines of the old canal-ends. Operculum pointedly ovate, has a 
small, somewhat elongated, anterior terminal apex, and is scored 
across outside with curved, thin, imbricated, rather distant 
lamellm. H. 0*72 (length of canal 0*3). B. 0*35. Peiiiiitiiiiate 
whorl, height 0*08. Mouth, height (without the canal) 016. 

This pretty little species is very like T, Gleri/i, Petit, from iNew 
Zealand ; but in that the embryonic apex is finer and more pro- 
minent, the spire is higher, the base is more inflated, the whole 
last varix is much stronger, and on the base the varices have no 
hollow spines as in the ^ Challenger ’ species. Ti/pliis dupUcatns^ 
Sow., has the embryonic apex very similar, but is higher and finer 
in the spire, has only three regular rows of hollow^ spines, and 
these do not extend to the base. ■ Ifurew cirrosiis, Hinds, is very 
like in form and general aspect, but has strong spiral threads on 
the whorls, is more contracted in the base, and has an ojjeii 
canal. Mr. Edgar Smith had the kindness to compare for mo 
the VChallenger ’ , species with H Yatesi, Crosse ; and whites — 
“In your species the wliorls are not so constricted at tlie base, 
and the tabulation, or upper .slope is oblique. In 11 Yated tliey 
are 'much constricted,' and the' tabulation is horizontal. The 
number of varices is the same j hut the.orna.mentation 'of them is 
"difierent. ' Crosse .. describes his ‘ peculiariter cristato-denticu-' 
Tatis,' whilst your’s' have hollow 'conical spines or hooks.' The 
..'hollow tubes, ' too, ' in your shell are. directed nearly .at right 
angles, to the .axis yin T, Yetted they are oWiqiiely up\vard,-ui- 
"dined. Beneath, these in .yours I' see 'a S'lnall 'prominence,, which ' 
IS' .not present' in the 'other. ; „The' tjp'O, .however, iS' a very worn' 
"shell; 'and it is possible that in' fine ..specimens these.prominenees' 
might exist, and..'the varices be more.'''SpinouB ; .'but. 'the shape of '■ 
the whorls, '"and the'direction'of. the- tubes would. remain .thesame,”' -. 
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Eqa.'la.'Rii'dm^ Kef erstein. 

ScALABiA, Lam 

1. S, tortilis, n. sp. | 3. S. acus, n. sp. 

2. S. deniiscalpium, n. sp. | 4. S.fiiniculaia, n. sp. 

Orossea,^. Ad . 

C. striata^ n. sp. 

1. SCALAEIA TORTILIS, n. Sp, 

St. 24. March 25, 1873. Lat. 18^ 38^ 80''^., long. 65° 5^ SO'^W. 
N. of Culebra Island, St. Tliomas, Danish W. Indies. 390 fms. 
Goral-inud. 

Shell. — Very long, with numerous small rounded whorls, 
hroadish, rounded distant ribs, and close spiral threads, impressed 
suture, and abroad, square, smooth base defined by a strong spiral 
thread. Sculptitre. Longitudinals — There are on each whorl 14 
rather remote rounded ribs ; they slightly diminish in number and 
remoteness up the spire ,• they cross the whorls with a yery slight 
trend but straight course toward the right ; they do not extend to 
the base, which is quite plain but for slight hair-Hke lines of groyi^h. 
Spirals — there are about 9 or 10 close-set yery little raised threads 
on each whorl ; that defining the base is strong, and can be traced 
just aboye the suture up the spire. CWom’ white. Spire high 
and narrow, conical. Apeso broken. Whorls — 10 at least remain 
below the embryonic shell; they are w^ell rounded, and of yery 
slow increase both in height and in breadth. Suiure deeply 
impressed by the contraction of the whorls above and below. 
Moitth broken, but apparently very round and oblique, a little 
angulated at the basal keel. Inner lip slight, very thin on the 
body, slightly reverted on the pillar. H. 0*42. B. OT. Pen- 
ultimate -whorl, height 0*06. Mouth, height 0*07, breadth 0*07. 

This species has some resemblance to S, mricQsa.^ iA. O,.'Sw 
(S. Wood?), but is much narrower, with smaller and more 
numerous whorls ; and the base is much squarer, and is not 
contracted. It extremely' resembles Cerithium cosUdatwni, Moll., 
but is a larger shell, and under a superficial resemblance the 
whole sculpture, both longitudinal and spiral, is quite different. 

2. SOALAEIAnENTlSOAmUM, n.'sp.' 

■ St. 187. 8ept. 9, 1874. ■ Dat. 10° 36' S.,,long. 141° 55'' E'. ' Hear 
.Cape York, Torres Straits, H.- Australia. ■■ 6 fms.' ■ Coral-sand. 

Shell, — Small, extrenmly long and sharp, most delicately closely 
and sharply ribbed and spiralled, with rounded w^horls and base 
and an imp^ressed suture. ' /Sctflpt-wr^CLongitudinals — the: whork ' 
are crossed by an immense number of minute, ' sharp, very oblique". 
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rlHets, wliose course is from right to left; they extend to, the 
whole base ; at irregular interTals one of these swells to a Tarix. 
Spirals — there are similar, hut smaller, more iiumeroxis, and closer- 
set spirals, over which the longitudinal ribs rise. Golotir porcel- 
laneous w^hite. Spire high, narrow, conical. Apew consists of 4 p| 
hardly rounded, glossy, conical whorls, parted by a scarcely im- 
pressed suture, and rising to a very minute rounded tip. Whorls 
10 in all, convex, of regular increase; the last is small, with a vreli- 
roimded base. Suture rather deeply impressed, oblitpie. Month 
encircled with a strong varix, a little oblong, slightly oblique in 
both its planes. Otderlip well arched, rounded, contracted above, 
patulous in front. Inner lip narrow, thick, coiitiiiuoiis with the 
outer lip. H. 016. E. 0*05. Penultimate whorl, height 0*02. 
Bioutli, height O’Ol, breadth 0*03. 

This is a peculiarly narrow species, of a rather remarkable 
style of sculpture. 

3. SCALA-BIA ACUS, 11. Sp. 

St, 73. June 30, 1873. Lat. 38° 30' N,, long. 31° 14' W. W. of 
Azores. 1000 fins. GloUgeTma-oo'LQ. Bottom temp. 39°'4 P. 

Shell small, compact, long, sharp, solidly ribbed, deeply su- 
tured, with no spiral markings whatever, but a strong thread on 
the rounded base. Sculpture, Longitudinals— there are on the 
last whorl ahont 17, and on the first regular whorl about 15, 
strong, raised, rounded ribs, which cross from suture to suture in 
the line of the axis, and extend, though less strongly, to the base. 
Spirals- — there are none except one sharpish thread, which comes 
out exactly at the upper corner of the mouth,, and encircles the 
base. Colour ivorywvbite. Spire bigb, narrow, conical. Apex 
consists of three biwiiish-yeliow, glossy, broad, cylindrical 
wrhorls, of which the first' is very short and rounded, the soeoiid 
short and slightly conical, and the third high and cyiiiidrical ; 
they.'havevery' fi3:ie,, microscop.ic, hardly raised, floxuous, ' lough 
tudinal threads, and still finer' spirals. ' 12 in all, 'very 

much constricted at the suture 'both above, and below, and some- 
what Battened im the middle; '.after the- 'apex , they are of 'very 
■'slow Bud regular increase ; the last' is smallish, with a rounded 
, base,,' within the contraction of which lies tlie'''b.asal"' hreacl..' Su^- 
ture ■ :w.ide ■ and deeply 'impressed, 'obliqne. ■ 'MotA , broken. H. 
0*22.,, ■ 'B.0-06. ' Penultimate whorl, height 0*037. ■ Mouth, height' 
0*044, breadth' 0*04.' 

There is another from' St* 122, off '.'Pernamhw 

,fms '.5 wM,ch' extremely resembles this, .but'is quite ' dfetinct, 'being ' 
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spiralled between tbe ribs, and baving a very small, conical, blnnt 
embryonic apex, consisting of from 4 to 5 wliorls. 

4. SCALAEIA ETOIOtTLATA, 11. Sp. 

St. 122. Sept. 10, 1873, Lat. 9° 5' S., long. 34° 50^ W, Off 
Pernambuco. 350 fins. Mud. 

/S7i'.^Z/.—Small, I’atlier stumpy, wicli strongisli pinclied-out ribs, 
and compact crimped spirals ; the base is broad, flat, and en- 
circled with a strong spiral thread. Scidpttire. Longitudinals — 
on the last whorl there are about 10, on the earlier iv'horls rather 
more, strongish ribs, which have broad bases and narrow crests ; 
they run very straight down the spire, hut have each a minute 
twist to the right at the top, and almost inappreciably to the left 
at the bottom of the whorls ; they do not extend to the base. 
Spirals — the whole surface is covered with small, flattened, close- 
set threads, only separated by extremely minute scratches ; these 
threads are finely crimped, which gives them the rope-like ap- 
pearance under the microscope from which the name of the 
species is derived. Colour darkish. Bpire high, conical, with a 
broadish base, broken. Whorls — 8 to 9 remain ; they are 

regularly convex ; the last is broadish, short, with a broad square 
flat base defined by a strongish thread round the outside. 
narrow, impressed, rather oblique. Mouth perfectly round. 
Outer lip prominent beyond the last rib, rounded, blunt. Inner 
Up very short on the body, which it crosses 'with a small shelf, 
of which there are traces all round the mouth within the outer 
edge. H. 0*23. B. 0*085. Penultimate whorl, height 0*037. 
Mouth, height 0*04, breadth 0*04. 

I have a Scalar la of my own dredging at Madeira which ex- 
tremely resembles this species, but is distinct. It is narrower, 
the crimping of the spirals is finer, the longitudinal ribs extend 
to the base, wMch is rounded and has the basal thread much 
more within the contraction of the basal rounding than is the 
case'here. 

Ceossea, a. Ad, 

Ceossea steiata, n. sp.' 

St. 187. Sept. 9, 1874. Lat. 10° 36^ S., long. 141^ 55'^ 
iNear Oape York, ]l!7. Australia. 6 fms. Coral-sand. 

Very small, white, turbinate, spirally striated, with a sub- 
scalar spire, a minute rounded apex, tumid last whorl, and a small 
strongly bordered umbilicus. Longitudinals“--there 

LIKK. JOUEH.— aOOnOUT, TOE. XVT. ^ i ' A5 ■ / , 
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are microscopic lines of growtli wliicli gatlier into puckers kelow 
the suture. Spirals — there are furrows broadish and square-cut, 
parted by flat raised surfaces of about twice their breadtli ; these 
exteiid to below the periphery, but not to the base, the most of 
which is smooth ; round the umbilicus is a higli raised thread, 
which relatively to the size of the shell is enormous. Coloiw 
porcellaneous wdiite. Spire raised, subscalar. Apex very small, 
tabulated, with the extreme tip just visible. Whorls 4, well 
rounded, a very little tabulated below tlie suture ; the last is 
tumid. Suture strongly marked, but hardly impressed. Mouth 
round, but a little gibbons, bluntljr pointed above. Ouster Up 
scarcely patulous, well arched, thin. Inner Up regularly curved 
from the corner of tlie mouth to the point of the pillar, 'which is 
arched, with a thin inner edge parting the inoutli froiii the um- 
bilicus and joining the outer lip, while round the umbilicus 
twists the strong marginal cord which runs out into a strong 
blunt tooth at the tip of the pillar. IfmUUcus deep, small but 
strongly marked. H. 0*06. B. 0*05. Penultimate whorl, 
height 0*01. Mouth, height 0*03, breadth 0*028. 

This species differs from Q. lelltila^ A. Ad., in being higher, 
with a smaller and more scalar spire, and a more elongated base, 
Its smaller size, higher and narrower form, striated sculpture, 
and strong projecting pillar-point distinguish it markedly from 
G, eominna^ Ang., from Port Jackson, Sydney. 

F am. SoLAEiiJDiE, Kef er stein . 

Gen. SoLABiUM, Lam. 

SOLXBIITM (ToBTKIA) BOSTOENTUM, 11. Sp, 

; St. 163 a. Junes, 1874. Lat. 33^ 5'V 15'" S., long. 151” 
22M5" E. .' Off Port Jackson. 35 fms. Eock. ■ Bottom tem- 
' perature,'63^ F.' 

:l:'MeU smallish,' , ruddy yellow, with bright crimson spots, flat, 
w.ith ' a ..' Slightly : raised conical and scalar , spire, rounded' ,cari- 
,,'nated who,rls,.aiid .,a large, .open, p-ervio.us umbilicus ^ defined, by a' 
sharp; thread .and.rayed with sharp 'diverging" lainellse. . Seulpture. 
.^longitudinals— the surface of the ''shell is beset' with s.maH, close, 
prociimhent lamellae ; these below tbe suture and in the umbili- 
',"cu'8,>re" much rarer and more. pro.min6nt than elsewhere..' 'Spirals 
., ' ^tbere.'. are .sharpish rounded apiral 'threads on . all ..the ' who'rls ;. 
/ ,:thpae'.on the earHer; whorls .'are:.three'orTo and. are', 'subequal ; 
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OH the last there are abore the periphery about four larger, with 
smaller ones between, while on the base they are numerous, both 
without and within the umbilicus ; one in particular in tlie middle 
of the base is strong, and another, within the funnel, is nearly 
as much so ; these spirals are faintly crossed by the longitudinal 
lamellm ; but within the umbilicus the lamellic form minute spines 
or tubercles on the crests of the spirals. Colour a cindery 
yellow with a ruddy tinge, and flecked above, especially on the 
highest spiral, with brilliant little crimson spots * ; the upper 
part of the spire is bright yellow, the apex pale. Spire depressed, 
conical, scalar. Apex rounded, polished, the tip scarcely promi- 
nent ; the embryonic tip seems, as usual, introverted. Whorls 5^ 
of very gradual and regular increase, with a flat, horizontal or 
slightly sunken shoulder below the suture. Suiure distinct, 
being angulated and a very little impressed. Mouth round, very 
oblique, small. Outer lip thin, very slightly patulous, with a very 
feeble white callus wdthin. Inoier lip has a very short attachment 
to the body, is rounded, and a little patulous. H. 0‘16. B. 0*24. 
Penultimate whorl, breadth 0*05. Mouth, height 0*09, breadth 
0*09. 

This very pretty little species is not like any other I know, 
and rather recalls in form some of the Bolariella group of Tro- 
chus\ hut the mouth, inner lij), texture of shell, and apex are 
unmistakably those of Solarium, There are in this specimen, on 
the last whorl especially, some minute stumpy setae, which are 
probably embryonic seaweed. They are too irregularly ar- 
ranged to make it likely they should be traces of any epidermis. 


* These suggested the name. 
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NOTE. The Index to Mr. E. J. Miers’s “ Bevision of the Family IdoteiclsD’’ was 
issued along with the paper, and will be found at pp. 86-88. In the present 
index no I'efemices are made to the subfamilies, genera, species, and synonyms 
contained in Mr. Miers’s index as above quoted. 


Acanthias vulgaris, 4)85. 

Acaiina, sexual maturity of, 538. 

Actinisse, indications sense of smell in, 
W. H. Polloeh and O. J. Bomanes 
on, 474.', 

Actinometra Bennetti, 526 ; grandh 
calyx, 520 ; Meyeri, 525; niiiltira- 
diata, 521, 522, 523 ; parvicirra, 519 ; 
robusta, 517; Solaris, 614; synop. 
char, species of, 514. 

Admete, 335 ; crispa, 359 ; ovata, 359 ; 

viridula, 359. 

JEgotheles Bennetti, 30. 

AEluroedus Stonei, 445. 

ASschna cyanea, 151. 

AEschnina, 181. 

AEthomyias guttata, 432. , . 

Agassiz, A., on the develop, of Bero^, 
95; Bolia, 97; Ctenophora, 95; 
Cydipidse, 97 ; Idyia, 95 ; Mertensia, 
97 ; Bleurobrachia, 95. 

A gray lea insularis, 154, 161. 

Agrion maderse, 151, 183 ; pumilio, 161. 
Agrionina, 183. 

Alca irnperaiis, remains of, 479; de- 
scription bones of, 484. 

Aleedo ispkloides, 428. , 

Alcyone Lessoni, 4f28. : , , 

Aleoto, inultiradiata, 522. 

Allman, Prof., Anniv. Address (1881), 

; '89.':,,' 

Amblypneustes,' 356,' 448, 452 ; griseus, . 

450 ; ovum, pits and sutures of, 354. 
Amnicola,, 256 ; grannm, '268., 
Ampbioxus, cerebral homologies of, , 133, 
,138.,', ' , ; ■' , ■ ■' 

Amphipepla perievis, 271 ; melboum- 
, ; ensis, 271 ; ,PliiUi|>si, ',272; Stran’gej,; 
271 vinbsa, ,273. " ■■ 

JO'TJM.— JSOOtO,0T, VOh. XYI. 


Ampullaria polita, 315 ; turbinoicles, 
315. 

Anax formosus, 151, 153, 155, 181 ; 
maurieianus, 153, 156, 182 ; Parthe- 
nope, 153, 155, 183. 

Aneillaria, 324; glabrata, 331 ; Tern©- 
dei, 331. 

Ancylns, 256 ; australicus, 297. 

Androctonus funestus, habits of, 455, 
456, 459, 460 ; var. citriuus, 456 
occitanus, 462. 

Anergates, Sir J. Lubboch on, 115, 
116, 117 ; degraded through slave- 
making, 117 ; no workers among, 
116. 

Animal remains in monnd, Oronsay, 
list of, 485. 

Annelids, Prof. Owen on nervous cord of, 

■ 147., . 

Aimiversai'y Address (1881), 89. 

Anodon, 312. 

Anomalostoma, 417; alloneura, 418, 
419, 421. 

Antedon, acuticm*a, 509 ; sequipinna, 
504; bipartipinna,512 ; earinata,502 ; 
crenulata, 507 ; cubensis, 489, 491 ; 
imparipinna, 505; Iffivipinna, 502 ; 
Ludovici, 510; variipinna, 506. 

synop. cbarac. species of, 501. 

Ants,; exper. .on, 118; identification of 
companions by, 117 ; longevity of, 
120; peculiarities of , manner 'in,' dif-'' 
,'ferent species o'f, 120 ; , .Sir T. Lubbock''' 
on, 115. ,, 

Aplexa aurantia, 277. 

Apodemia mormo, 468. 

^ Aprosmictus chloropteriis,A25. 

' Argynnis. ', atlantis, '" '465 ; , 'Behrensii, 

'■■'■',^5,; egleis, 465'}''eurynom0?,, '465,"i',' 
' ; 46 '' 
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macaria, 465 ; monticola, 465 j neva- 
densis, 465. 

Arses ariiensis, 431. 

Artamides ceeriileogriseuSj 433. 

Artamiis leucogaster, 434. 

Ascidia aggregata, 531 ; aspersa, 529 ; 
marnillata, 529 ; plebeia, 529 j virgi- 
nea, 529. 

Ascidise simplices, 528. 

Ascidians coll, cruise of vaclifc ^ Olimpse/ 
1881, by H. G. Sorby and W. A. 
Her dm an, 527. 

Ascidiidse, 528. 

Asterias miiltiradiataj 521 j radiata, 
522. 

Asteriodea, of ‘ Challenger’ Exped.,Pt..I., 
by W. P. Sladen, 189; terminology 
ol; 191. 

Astnr etorques, 425 ; leucosomus, 425 ; 
polioceplialus, 425 j puloheilus, 131 ; 
soloensis, 131. 

Atelecrinus, 488 ; balanoides, 489 ; cu- 
bensis, 491 j Wyviilii, 4-92. 

Auk, remains of the Great, 479. 
Australian freshwater Shells, E. Smith 
on, 255. 

Axineea glyeymeris, 485. 

Baetis rhodani, 155, 176. 

Balfour, E., on brain -develop, in Elas- 
niobranchs, 147. 

Baza Gurneyi, 130 ; Eeinwardti, 130, 
424; subcristata, 130. 

Bees, blue their favourite colour, 112, 
114 ; colour of flowers an attmction, 
110 ; esper. testing colour, 110-115 ; 
Sir J. Lubbock on, 110. 

Benthaster, n. gen., 242; penicillatus, 
245 ; WyviUe-thomsoni, 243. 

Berof^, 89, 94, 109 ; Eorskalii, embryol. 
of, 94poYata, 89. 

Bert, Paul, on sense of colour in 
Daplmia, 121, 123. 

Birds’ bones from mound in Oronsav. 
yAXS. ■ 

Birds of Hew Guinea, E. B. Sharpe on, 
422 ; of Solomon Islands and Hew 
■' Britain, 128. 

'Bithinia , .affiiiis, ' 267 ; australis, 267 ; 

' hyalina, 267 ; Sehra'deri, 267 tenta- ■ 
' ' , eulata, '268'; vertlgiiioaa, 266. ■ 
Bithy.nia,''265. , 

BoBna, 97. 

:Botryiliis Schlosseri, 535.. 

Braehyptcryx, miirina, 440. ' ' ' 

Brain „ of ,€him®era> 141. 

Brenthis epithofe, 468. ■ ' " 

Brook, G., on a new genus of Collem- 
;,;,',bo,la '.(Sinella), allied to Begeeria, "541. 
BnccinidsB'of '* 'C3lxalleiig,er'’ Exped., 368.' 


Buccinopsis canaliculata, 378, 377. 

Buccinum albozonatum, 358; aqiiila- 
rum, 359 ; obsoletiim, 374 ; plicosuin, 
374 ; spinulosum, 371 ; midatum, 
485. 

BuUxa, 324. 

Butler, A. G., Butterflies coll, by Lord 
Walsingham in California, 462. 

Bythinella victorise, 270, 

Bythinia huonensis, 268 ; victoriae, 270. 

Cacomantis assimilis, 428 ; castanei- 
ventris, 428. 

Caddis-fly, marine, from Hew Zealand, 
417. 

Oaceilius Balii, 155, 175 ; marmoratua 
155, 175. 

Caisteal - nan - Gillean, a prehistoric 
mound in Oronsay, 481. 

Californian Butterflies, 462. 

Caloenas iiicobarica, 446. 

Calornis feadensia, 129 ; fusca, 129. 

Calotermes preecox, 151, 155, 174. 

Calyptotricha, n. gen., 476; pleurone- 
moides, 476. 

Calyptraster, 190 ; n. gen., 207 j coa, 
207, 

Campbell, E. M., on parthenogenesis in 
the House-8pider(Tegenaria Guyonii), 
536« 

Oampocheera Sloetii, 434. 

Campophagidee, 318. 

Canaries, entomolog. collectors in, 152 ; 
Heuroptera of, 149, 152. 

Gancellaria australis, 326; carinata, 
327 ; Couthouyi, 326; imbricata, 
325 ; Schythei, 326 ; specularis, 325 ; 
turrita, 325 ; viridula, 326. 

CanceUariidee of ‘ Challenger’ Exp. 325. 

Cantharus, 374. 

Caput Medusas cinereumj 522; brun- 
nuui, 522. 

Cardium edule, 485. 

Garica papaya, 187. 

Carpenter, P. H., dcacrip. of new or 
little-known Comatulse, L & 11. , 487. 

Carpophaga Einschii, 129; Muelkri, 
446'; pinon,' 446 ; rufigaster, ' 130' ; 
zoe, 130 ; zoeoe, 446, 

Carteroeephalus Omaha, 474. 

Cary ophyllaceae, colour of, 114. 

Castalia, 310, 

Ceils of Langerhans, 584. 

Centetes, 321. 

Cervus elaphus, 485. 

Cestum, 92, 106 ; veneris, Eowalewsky", 
briidnj^elop. of^ 93. 

Ceyx philippensia, 128 ; saeerdotisj 128 j 
solataria, 429. 

Chsetorhynchus papuenBis, 434. 





615 


® Cliallenp^er ’ Exped., Asteroidea of, 
189 ; Mollusca of, (XT.) 247, (XII.) 
324, (XIII.) 358, (XCV.) 372, (XV.) 
594. 

Charmosyiaa Joseplimse, 428. 
Oliarniosynopsis pulcTudla, 427. 

Cliascax madorensis, 338, 

Chibia carboiiaria, 434. 

Oliionella, 254. 

Cbrysopa 153 ; atlantica, 154, 167 ; 
dorsalis, 166; flavieeps, 154, 168; 
fortunata, 154, 164, l67 ; siibcostalia, 
154, 166, 167 ; vulgaris, var. aiicro- 
cepliala, 154, 163. 

Clirysophanus gorgon, 469 ; xanthoides, 
469. 

ClirvsopidaB of Madeira and Canaries, 
ik^, 163. 

Cliim on develop, of Ct-enophora, 98 ; 
Eucharis inulticornis, 98 ; Larnpetia, 
98 ; postembryonal of Beroidse, 108. 
Cicinnurus regius, 444. 

Cincloaoma ajax, 441. 

Ciona intestinalis, 528. 

Cionella aoicula, k'2. 

Cisticola ruficeps, 442. 

Clavelina lepadiformis, 528. 

Clavelinidee, 528. 

Cloeon dipterum, 155, 176. 

Clytoceyx rex, 423, 429. 

Cobbold, T. S., on new Entozoon from 
the Ostrich, 184, 

Coenonympba califomica, 464. 

Colias Idwardsii, 470; eurytheme, 
470; Keewaydin, 470. 

Collembola, nevfr genns of, 541. - 
CoEoealia escnlenta, 430 ; faciphagaj 
:)43G.'' ■ ;■ 

Colour, sense of, in lower animals, Sir 
J. Lubbock on, 121; exper. on in 
Daplmia, 122. 

Colunibella costulata, 340, 378; Hol- 
bolli, 379 ; stricta, 340 ; strix, 338, 
341. 

ColumbellidsB of ‘ Challenger ’ exped., 
338. ■ ^ ■ ' 

Comatnla, 493 ; mnltiradmta, 621.^ 
ComatulfE, descrip, of new or little- 
known, 487 ; of ‘ Challenger ’ Exped., 
489 ; of Hamburg Mnsemn, 501. 
Cominella, 359. 

Conario-hypophysial tract, Prof. Owen 
on hoinology of) 131; in birds, 133; 
in fishes, 135, 141 ; inmamnmls, 133, 
136, 139, 143 ; in reptiles, 134. 
ConxopterygidfB of Madeira and Cana- 
ries,'155. 

Coniopteryx pulchella, 155, 173,174; 
' 'sp. 155, 173. 


Contrib. to Ornitliol of Xew Oiiinea, by 
R. B. Sharpe, (VTI.)3l7, (VIII,) 422. 

Coral-reef Annelid (Palolo viridis), Rev. 
T. Powell on, 393. 

Corbicula, 255 ; Angasi, 302 ; australis, 
300, 304; baroiiiaiis, 299, 303, 304; 
debilis, 299, 303 ; Deshayesii, 303 ; 
limosa, 316 ; minor, 302, 304 ; ne- 
peanensis, 300, 304, 306; oblonga, 
316 ; ovalina, 299 ; prolongata, 300 ; 
rivina, 303; semisulcata, 316; sub- 
laevigata, 304. 

Coxiphiliis snbplacens, 427 ; Wilhel- 
minsD, 427. 

Coryiiothrix, 544. 

Cotile Gowani, 322 ; paludicola, 323. 

Cracticus mentalis, 435. 

Cx’ocothemis erythrsea, 155, 180 ; ferru- 
garia, 181 ; inquinata, 181 ; sangui- 
nolenta, 181. 

Ci’ossea, 607 ; striata, 609. 

Crustaceans, from mound in Oronsay, 
485; sessile-eyed, Idoteidse, 1. 

Ctenophora, develop, of, 89, 94, 95. 

Cutaneous nerves, literature of, 590. 

Cutaneous nerve- terminations in kfam- 
mals. By Dr. Or. Hoggan and Dr. 
E. E. Hoggan, 546. 

Cuvier on brain-structures: on unity 
of plan in artieulata and vertebrata, 
142,144. 

Cyclas australis, 301, 304, 306 ; egregia, 
305. 

Cyclopsittacus eoccineifrons, 318, 426 ; 
suavissimus, 426. 

Cydippe hormophora, 94. 

Cydippidas, 96/ 

Cymbiola lutea, 331. 

Cynthia conacea, 532 ; granulata, 632 ; 
sulcatula, 532 5 tuberoea, 532. 

Cynthiidffii, 530. 

Cyprina islandica, 485. 

Cyrena australis, 301, 304, 306. 

Cyrtosomaephippigerum, 153, 155, 183. 

Dacelo Caudichaudi, 429. 

Danainse, 468. 

Danais archippus, 464 ; plexippus, 463. 

Daphnia pulex, exper. on sense of 
colour in, by Sir J. Lubbock, 122. 

Dasyptilus Pesqueti, 426. 

Day, E., observations on British Sai- 
mones, (I.) Trout, 396. 

■ Degeeria, 541 , 542 ' lanuginosa, 542, 544 

Descrip, of new genus ancl species ' of 

■ Insectivora from .Madagascar, by.'O. 
Thomas, 319. 

-—of new,' 0 r little-kn'own'Coixiatul©,. 

. I. and 'II., by P.:H. Carpenter, ;487. 
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Description of new species of Donax in 
collection of S. Hanley, 539. 

Develop, of Ctenopliora, Prof. Allman 
on, 89. 

Diaclema setosum, 355. 

Diagnoses of new species of Birds from 
S,E. Hew Guinea, 317. 

Diala rufilabris, 269. 

Dicseuni iTibrocoronatum, 436. 
Diphyliodes chrysoptera, 443. 

Dohrn, on bomology of ganglionic 
cords, 146. 

Donaeicola nigriceps, 442. 

Donax, new species of, 539 ; assimilis, 
539 j eompressus, 540 ; deltoides, 
540; flavidus, 540; impar, 541; 
Listeri, 540 ; Owenii, 541 ; strami- 
neus, 541. 

Dredging from yacht ' Glimpse ’ (1881), 
527., 

Drepanornis Albertisii, 445. 

Drymoedus Beccarii, 442. 

Duncan, P. M,, on Pleurechinus, its 
olassif., position, and alliances, 447. 

on morphology of test of Temno- 

pleuridce, 343, 

Eatoniella kerguelensis, 27l. 

Edoliisoma melas, 434 ; poliopsa, 318, 
483; schisticeps, 318. 

Enoicyla, 417. 

Ensis siliqua, 485. 

Entozoon, new, from the Ostrich, 184. 
Eos fuseata, 426. 

Ephemeridse of Madeira and Canaries, 
155,176. 

Erycinidse, 468. 

Erycininse, 468. 

Eschscholtzia, 92, 98 ; cordata, Kowa- 
lewsky on develop, of, 92. 

Euoharis multicornis, 94, 98, 103, 109, 
Enchloe liyantis, 471 ; lanceolata, 471 ; 

Beakirtii, 47l ; sara, 471. 
Endiocrimis, 493, 494 ; indivisus, 495 j 
japonicus, 499; Semperi, 497; va- 
. rmns,.496.* , 

Endynamia rnfiventer, 428- 

Eu petes castanonotus, 319; puloher, 

Euramphm vexillifera, 94. 

E'hscorpms, capture of prey, 460 ; car- 
riage and gen. habit-B, 460 ; fighting, 
460 ; gen. pbserv. on, 460- 
>— carpathicus, 456 ; flavicaudus, 
460; italious, habits of, 455, 456, 

'Ealco severus,'424. 

' Earip.Demanus, 411. 

;Easciblaria,;'380; ' cariinfer^ 337, 338; 


coronata, 336 ; lignaria, 338 ; ma» 
derensis, 336, 338; papillosa, 336; 
rutila, 335; tulipa, 336. 

Easciolariidae of ‘Challenger’ Exped., 
335. 

Eilaria hamata, 186. 

Eish, from mound in Oronsay, 485. 
Flowers, colours of, attraction to Bees, 
110; colours, descent of, 115; exper 

on, 110. 

Fol, on develop, of Ctenopliora, 94; 

of Euraraplnea vexillifera, 94. 

Forked nerve-terminations to hairs 

561. 

Formica cinerea, 121 ; fusca, 118, 120 ; 
sanguiuea as recent slave-maker, 

116. 

Formiealeo catta, 155, 170; iituratiis, 
l7l; tetragrammiciis, 171. 
Freshwater Shells of Australia, E. A. 

Smith on, 255. 

Fringillidse, 319. 

Fusus calathiscus, 375; cinerous, 374; 
Dalli, 379; edwardiensis, 379; filosus, 
380; futile, 381; liroyeri, 375; ia- 
chesis, 381 ; latericeiis, 881 ; n. sp., 
374; pagoda, 372, 381, 385; pago- 
doides, 372, 383, 385 ; pliilippinarum, 
373 ; pyrrhostonm, 374 ; ratlialis, 
382 ; regulus, 378 ; rostratus, 380 ; 
sarissophorus, 382 ; sealaris, 377 ; 
setosus, 376 ; spiralis, 382, 383 ; sy- 
racusanus, 380 ; undulata, 381. 

G^ibbia australis, 255, 267. 

Gurefowl, remains ol^ 479. 

Geearcinus, 395. 

Gegenbaur, Prof., on homology of super- 
oesophagal ganglion, 1 16. ' 

Gentians, colours of, 115. 

GeoEroyins aruenais, 426. 

Geogale, 321 ; aurita, 322. 
Glyphocyphus, 454. 

Glyptophysa, 292, 

Goldie’s coll of N. Guinea Birds, 423. 
Gomphina, 181. 

Gomphus Eixcasii, 181 ■; sp., 155, 181. 
Goniurus tityrus, 473. 

Graliina Bruijm, 435. 

Graucalus axillaris, 433; hypoleucns, 

433. 

Grieve, S., discovery remains of Great 
Auk or Garefowi (Aka mpcnnis, L.) 

. ■ on '.Is, of Oronsay, Argyllshire, 479. 
Gy mnopliaps Albertisii, 446. 

: Habits ofAnts, Bees, and 'Wasps, 'Sir 
J. 'Lubbock on, 110. 
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Habits of Mole in confinement, Dr. Hog- 
gan on, 548. 

of Palolo viridis, 393, 

Hair as tactile organ, (ftnote) 554. 

Halcyon Macleayii, 429; sanctus, 429; 
sauropliaga, 429. 

Haiiaetus leucogaster, 424. 

Hanley, S,, descrip, new species of Do- 
nax, 539. ■ 

Harpyopsis novas-guiiiese, 424. 

Helicopsyche, 422. 

Hemerobiidae of Madeira and Canaries, 
154, 162. 

Hemerobius albus, 164; capitatus, 
170 ; elegans, 154, 1(>2 5 nervosus, 
154, 162; peril, 164; sp., 154, 162. 

Henicopernis longieauda, 424. 

Henicopliapa albiirons, 446. 

Herdnuin, W. A., and H. C. Sorby, on 
Ascidians coll, cruise yacht ‘Glimpse’ 
(1881), 527. 

Hermotimia aspasia, 436. 

Hertwig on clevel. of Beroe, 98 ; Calli- 
aniira, 98 ; Otenophora, 98. 

Hesperidee, 473. 

Heteroebroa Bredowii, 468 ; califorai- 
ca, 468. 

Himndo javanica, 430. 

Hoggan, Drs. G. and F. E., on cuta- 
neous nerve- terminations in Mam- 
mals, 546. 

Hunstein’s coll, of H. Guinea birds, 423. 

Hyclrobia, 255 ; Aiigasi, 271 ; Brazieri, 
269 ; buccinoides, 269 ; Petterdi, 270; 
Preissii, 269; rufiiabris, 268; vio- 
torise, 270. 

Hydropsyclie maderensis, 154, 158. 

Hydropsycliidffl of Madeira and Cana- 
ries, 154, 158. 

Hydroptila, sp. n., 154, 161. 

Hydroptilidse of Madeira and Canaries, 
‘l54, 161. 

Hymenaster, 190 ; anomalns, 228 ; c^e- 
latus, 225 ; carnosus, 220 ; coccina- 
tiis, 238 ; cmcifer, 227 ; eebinulatus, 
218 ; formosus, 213 ; geometricus, 
234; glaucus, 221; granifcrus, 233 ; 
infernalis, 224 ; latebrosus, 230 ; 
inombraiiaceus, 237 ; nobilis, 211 ; 
pergamentaceus, 215 ; porosissimus, 
231 prsecoquis, 240 ; pnllatu9,235 ; 
sacculatus, 217 ; vicarius, 223. 

— ■ synop. nf genera, 210 , 

Hypolimnas, 46k' ' , 

lantlicBnas albignlaris, 446 ; Rawlin- 
.sonia, 446, 

Idotoidse, ' revision , of, by ’ E. ; J. ■ . Miers, 
1 (and, see index,' p. 86 ). 

Idyia, 95," ■ ■ 


Indications of sense of smell in Acti- 
nite, by W. H. Poliocrk and G. J. 
Romanes, 474. 

Insectivora, new genus and species from 
Madagascar, 319. 

Intra-epidermic nerve-fibres, have they 
function ?, 586. 

Iiitra-epitlielial nerve-fibrils of outer 
root-sbeath, 665. 

Isclniura pumilio, 155, 183 ; senegalen- 
sis, 155, 183. 

Isotoma qiiadriociilata, 543. 

Ithomia, 463. 

Jobert’s coil of nerve- fibrils surround- 
ing hair- follicle, 564: 

Junonia eoenia, 468. 

Koretliraster, 242. 

Kowalewsky on devel. of Beroe For- 
skalii, 94; Ces turn veneris, 93; Cy- 
dippe liormopliora:, 91 ; Eschscholt- 
zia cordata, 92 ; Eucliaris multicornis, 
94; Pleurobi’aehia, 94. 

Labrus maculosus, 485. 

LECvicardimn norvegicum, 485. 

Lalage karii, 434. 

Bampetia, 99. 

Lamprococcyx Meyerii, 428. 

Langerhans, cells of, 584. 

Laniidae, 318. 

Lankester, E. Ray, notes on liabits of 
the Scorpions Androctonus firaestus 
and Eiiscorpius italieiis, 455. 

Larina, 255 ; Strangei, 266. 

Lasea rubra, 306. 

Lasius fiavus, 120; niger, 118, 121, 

Leptbemis, 177, 178, 179. 

Leptoclmum albidurn, 535. 

Leptomya (previously unfigurecl sp. of), 
541; eochlearis, 541 ; gravida, 541 
psittacus, 541 ; speetabilis, 541. , 

Leptothorax, (ftnote) 116 ; muscorum, 
(ftnote) 116. 

Lepus cuniculus, 485. 

Libellula arteriosa, 179 ; barbara, 177, 
178 ; cferulescens, l77, 178 ; ■ ' cancel- 
lata,. 178; cbrysostigma, 153, 178,; 
' 179 ; .Lerx’ugaria, 181 ; ' Fonscolombii, ; 

. 179 ; ' h®matina, ' 180 ; , inquinata, 

■ 181'; 'Olympia, 177, 178,; rubella,, 
,179 .Sabina, 17'9;' sanguinolenta. 
181'; striolata^ 151 ' trinacria, '177, 
'178, 179 ; vesiculosa, 178.,' , 

Libellulina, 176. 

Limenitis Lorquini, 468. 

■ ■Limn^a,, 255; . affinis, 27'3 ; ■. Angasi, 

272 , 273;',''auricularia,273'; Brazien,, 

■ .274"j' brevicauda,' 273';'.', 'Deshayesii, 
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272; globosa, 271; Lessoni, 271, 
273 ; papyi’aeea, 274 ; perlevis, 272 ; 
PhiUipsi, 272, 273 ; spirulata, 274 ; 
subaquatilis, 274 ; victoriiB, 274 ; 
yinosa, 273. 

Limnophilicl® of Madeira and Canaries, 
154. 

Iiimnopliilus afiinis, 154, 156. 
Limpet-liaminers, S. Grieve on, 486. 
Littoi*ina littorea, 485. 

Loriculus aurantiilTons, 426. 

Lorius erytiu'othorax, 426; liypceno- 
cliroiis, 4'26. 
liovea leacociana, 342. 

Lubbock, Sir J., on Ants, Bees, and 
Wasps. — Part IV"., 110; on sense of 
Colour in Lower Animals, 121. 

Lutra vulgaris, 485. 

Lycffiua acmon, 468 ; anna, 469 ; par- 
dalis, 468 ; plieres, 469. 

Lyccenida?, 468. 

Macliserodonax, 541. 

Machserorliamplius alcinus, 424. 
M‘^Lacblan, B., marine Oaddis-fty from 
New Zealand, 417; Neuroptera of 
Madeira and tlie Canary Talands, 149. 
BCacropteryx mystacea, 433. 

Maeropygia Boreya, 416. 

Madagascar, new genus and sp. of In- 
sectivora from, 319 ; new sp. of 
Sanci Martin from, 322. 

Madeira, entomol. collectors in, 151 j 
Neuroptera olV149, 150. 

Malurus alboscapulatus, 433. 

Mammals, cutaneous nerve-termina- 
tions in, 546. 

— — from, mound in Oronsay, 485. 
Manucodia clialybeata, 442; Comrii, 
.442. ... 

Marine Caddis*fly from New Zealand, 
E. M'^Lachlan on, 417. ' 

Marsipaster, 1,90; ,n, ,gen., ,202;, spino*. 

sis8imu8,;20'3 hirsutus, 205. ' 

Martes foina, 485.', ' 

Meduiiated nerves passing to Pairs, 65'5. 
M,egalopr6piai poliura, 446, ; 

Megapodius DupiOTeyi, 447. 
Megonostoma eurydiee, 470; , Wosne-.., 

' seiiski, ,47,0.'',. .. 

Melania,,, 254, ,255 ; amanila, 255, 256 ; 
.australis, . 258, ' 261;' .balonnensis, , 

■ '257, .' 262 5 ' carbonata, ' 259;; cerea, ' 

. .'^,258.;' ,:crenularis5'257'; cornuta', '257; 

cybele, '257"; .'decussata,''258 ; " deni- .' . 
' ' 'sonien,sis, ,. 2,59 ;' diadem.a, .' '259 El- ,■ 

" ' .seyi, '2'61 .; '.iiieerta, , 25,7; lirata, 257 j 
. .,;mitra,,'.' 257;,:.'o.nca,' '259^,^ oncoi- . 

des, 260 ; .,' qtieenBiandica, 261.’.; .' sea- , 

.' ; 'bra, 258 ; . scabrella, 258'.;; subsi'milis, ■ ' 


262; tetrica, 258; tWarella, 257; 
tiiberculata, 255, 259; venustuk 
260 ; villosa, 257. 

Melanocbaris bicolor, 136. 

Melidectes tor(|i.iatus, 4'38. 

Melidora macrorhina, 429, 

Molilestes ilioloi)liiis, 437 ; megarbyn- 
chus, 437 ; novtn-guinese, 818 ; polio- 
pterus, 318, 438. 

Meliphagidse, 318. 

Melitsca aspasia, 466 *, cilialcedona, 467 ; 
Gabbii, 466 ; lielvia, 466 ; Hoff- 
manni, 466 ; leanira, 466 ; palla, 
466 ; slerope, 466. 

Merkel's hypothesis of diff. functions of 
nerve- elements in skin, 578. 

Merops ornatus, 4-28. 

Mertensia, 97, 103, 106. 

Mesoi)hylax aspersus, var. canariensis, 
154, i57; oblitus, 154, 158. 

Metula, 373. 

Microeca tiavovirescens, 4-32. 

Microgale, 319; Cowani, 320, 321; 
longicaiidata, 320, 321. 

Micro iiius aphidivonis, 154, 162. 

Miers, E. J., revision of the Idoteidse, 1 
(and Index, p. 86). 

Miiio Diimonti, 442. 

Modiolaria mannorata, 528. 

Mole, habits of, in confinement, 548; 
Le Court’s exper. on, 549; sense of 
hearing in, 551 ; tail as a special or- 
gan, 575. ^ 

Molgula csepiformis, 533 ; occulta, 533. 

Molgulida^, 533.. 

Mollusea of 'Challenger’ Expecl, by 
Eev. B. B. Watson, (XI.) 247, (XII.) 
324, (XIII.) 358, (XiV.)372, (XV.) 
594. 

Mollusks and articulates compared with 
vertebrates, 143. 

Monachella Mueller i an a, 432. 

Monarclia fra-ter, 318 ; inornata, 129 ; 
inelanopsis, 430 ; perioplithalmicus, 

. ; 318, 430, ' 

Morphology, pi(;s and BUf-ures of Am- 
blypneustes ovum, 353 ; Salmaeis 
bicolor, 353 ;■ S. ■ sulcata, 375 ; Tem- 
nopleurua, toreumatious', 350. 

Morphology, test of Tomnopleurid®, 

■ 34-3' ; .n'ature of, 3-45, 347. 

Mound, containing animal remains, in 
Oronsay, 481. 

MugilBeptentrioimlis, 485, 

Mania grandis, 319, 442 ; jagori, 319. 

■Murex'aoanthodes, 596, 599 ; acantbo- 
'stephes, 596 ; Cordisinei, 596,, 600.; 
dentifer, 601; pauper, 596, 604; 
pholidotus, : 596, , 602 ; py rrhias, ■ 596,, 

■, ■60$ ;'sp.,F, 596, 601.' ' ' 
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Muricidas of * Cliallenger ’ Exped., 372, 
596. 

Mus clecuinaniis, 485. 

Muscicapicloe, 318, 

Mycetopiis, 255, 256; rugatus, 313; 
siliquosiia, 313. 

Mjriagra ferroeyanea, 131 ; pallida, 131. 
Myrmeleon alternaiis, 155, 171 ; catta, 
151; distinguendus, 155,171*, liya- 
liiuiB, 171; ochroiieurus, 172; se- 
oretus, 171. 

Myrnieleonidee of Madeiraaiid Canaries, 
155. 

Mjzomela nigrita, 437 ; obseura, 437 ; 
Bosenbergii, 437. 

Nassa acuta, 370; agapeta, 367 ; al- 
gida, 364 ; ambigua, 370 ; antil- 
larum, 370 ; babylonica, 366 ; bry- 
cilia, 365 ; caimliculata, 364 ; capil- 
laris, 369 ; ciiictilla-, 370 • coccinella, 
370 ; coronata, 364 ; epharuilla, 370, 
372; crenulata, 364 ; glabella, 364; 
glans, 366 ; lajvigata, 364 ; ievuken- 
sis, 363, 364 ; luteola, 367 ; iiicras- 
sata, 369, 370 ; monile, 364; nove- 
boracensis, 374; nucieolus, 370; 
plebeciila, 367 ; prosiina, 369, 370 ; 
psila, 364 ; pusio, 368; pygmsea, 
370 ; reticulata, 366 ; sanctse-helense, 
870 ; splendidula, 368 ; trinodosa, 
868 ; trivittata, 866 ; turbinelloicles, 
867; versicolor, 369; Woodwai‘di,371. 
Nasiterna pnsilla, 425. 

N assaria kainpy ia, 594. 

Kavicella, 256 ; entrecastauxi, 299. 
Neristonia Eessoni, 271.: , ■ , , 

‘Neoplmsia nienapia, 471. ■ 
iNeritina, 255 ; auricidata, 299 ; Ba- 
coni, 298 ; crepidularia, 255, 297; 
Briiigii, 298 ; Leachii, 299 ; oualani- 
ensis, 298 ; Prieliardi, 299 ; pulclier- 
rima, 298; pulligera., var. sulcata, 
297 ; Rangiana, 298 ; Sowei*biana, 
298 ; tritonensis, 298. 

Nerve- distribution on hairs, 652. 
Nerve- terminations in nianimals, 546 ; 

develop, ot^ on hairs, 568. 
Neuroptora of Madeira and Canary 
■ Islands, by B. M'-Lachlan,' 149. ■ 
New Britain, new birds from, 128. 

New ciliate Infusorian allied to Pieuro- 
nema, P. W. Phillips ■' on, 476. 

New Entozoon from the Ostrich, Prof. 
; T. S.'CobboMon, 184. . : 

New genus of CoUembola (Sinella), al- 
lied to Degeeria, O. Broob on, 541. 
New Cruinea, bu’ds of,R. B. Sharpe on, 

' , 317, 422. ' ■ ■ ■ 

New sp, of Sand-Martin (Cotile), from 


Madagascar, B. B. Sharpe on, 
322. 

Ninox assimilis, 425 ; theoniaoha, 425. 

Nisaetus morphnoides, 424. 

Notes on habits of Scorpions Androcto- 
niis funestiis and Euscorpius italicus. 
By E. Bay Lankester, 455. 

Notice of discovery of remains of Great 
Auk or G-arefowl (Alca impennis, L.) 
on Isl. of Oronsay, Argyllshire. By 
S. Orieve, 479. 

Nyinphalidffi, 463. 

Nymphalin®, 465. 

Observations on Ants, Bees, and 
Wasps. — Part IX. By Sir J. Lub- 
bock, 110. 

British Salmoues. — I. Trout. By 

Francis Bay, 396. 

Odonata of Madeira and Canaries, 155, 

176. 

(Eneis idiina, 465. 

Oliva atnblia, 341 ; epharuilla, 342 ; in- 
conspicua, 343 ; mutica, 343 ; my ri- 
diana, 342; piisilia, 343; rosalina, 
343 ; rufifasciata, 343 ; spreta, 841 ; 
tehuelehana, 342 ; vitilla, 342. 

Olividse of ‘ Challenger’ Exped., 841. 

OpecMnus, 448 ; percultUvS, 449. 

Opliioci inns, 493 ; indivisus, 495. 

Oreocharis arfaki, 436. 

Organ of Eimer a retrograded hair- 
follicle, 571 ; effects of habit in caus- 
ing evolution of, 572; in Mole, 546 ; 
structure of, 567, 590. 

Origin of cells of Langerhans, 584. 

Orthetimm, 178 ; ciii^sostigma, 155,1 77. 

.-Ostrea edulis, 485. " , ■ 

Ostrich , new entozoon from the, 184 ; 
practical considerations on, 186. 

Otidiphaps eemcalis, 447. 

Ovis aries,485. 

Owen, Pi*of., on brain homologies, 131, 
146, 147, 148. 

Oxyethira, sp., 154, 162. 

Paehycare flavogrisea, 436. 

Pachycephala dubia, 436 ; hyperythraj 
486 ; soror, 436. 

, Pachycephalopsis poliosoma, 318, 435. ' 

■Palolo viridis, structure, and habits of, 

■ 393. ' "'A. ■ 

Palpares' .bispanus, ■ 155, ''170'..;; libellu-. 

■' loides, 170. ; 

PMpopleura marginata, 155,.176, . 

■ Paludina, 255 ;' huccinoide.s,269.; .'gra- 

num, 268 ; Preissii, 269. , ,. : ' " ' 

■ 'Paludinella, 255; Crilesi, 268., 

■ .Pamphila, '' Columbia, 473;'''. melane?, 

473;.nemorum,,473;'sylYanoide6^473. 
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Papilio albaims, 472 ; iiidra, 472 ; 
philenor, 472; plexippus, 464; m- 
fciilus,472 ; tiimus,472 ; zolicaon,472. 
PapilionidEOj 470. 
apilioniiifB, 471. 
aradisca Binggiaiia, 443. 

P aradoxecIiinuB, 356. 

Pamassius clarius, 471 ; elodiua, 472. 
arthenogenesis in House-Spider (Te* 
generia (xuyonii), P. M. Campbell on, 
536. 

Patella Yulgata, 482, 4*85. 

Pecten opercularis, 485. 

Pedaloides, 463. 

Peltops BlaiiiYillei, 430. 

Peripsocus alboguttatns, 155, 175. 
Pliilanisus, 417 ; plebejus, 420. 
Philemonopsis Meyeri, 440. 

Phillips, P, W., on a new ciliate Infu- 
sorian allied to Pleuronema, 476. 
Phlogoenas jobiensis,446 ; rufigula, 446. 
Phocavitulina, remains of, 485. 
Phonygama Hunsteini, 442; Peran- 
dreni, 442. 

Phos bathyketeSj 361 ; bomeensis, 362; 
naucratoros, 360. 

Pliyciocles Camillas, 467 ; plrnon, 467 ; 
vesta, 467. 

Physa, 275 ; aciciilata, 276, 282 ; acu- 
tlspira, 276, , 282, 285, 287, 288; 
Adainsiana, 276, 279; alicias, 276, 
292 ; aperta, 314 ; arachnoidea, 276, 
289; attenuata, 286, 315; auricu- 
iata, tS14; australiana, 276, 279 ; 
australis, 276, 278 ; badia, 276, ' 
280 ; Beddomoi, 276, 284, 285, 
287 ; bonus-iienricus, 276; Bra- 
zieri, 286, rar. pallida, 287, var. 
major, 287 ; breviculinen, 290 ; bris- 
banica, 276, 2S3; brunniensis,314; 
bullata,' 276, 284; oarinata, 276; 
castanea, 315 ; concinna, 276, 281; 
crebreelliala, 290 ; (irebriciliata, 276, 

^ 289 ; ■ Camingii,, 276 ; Etheridgii, 

, 288 ; dispar, :'276, ' 282 ; diipHeata, 

'' 276,;' 284r; ferruginea, 276, 280-;" ■ 
fusifbrmis, '276, 284,. 287 ; georguma’ 

, '276, 277;,gibbasa, 276, ;277, 278, 
":279, 284, var. Adamsiana, 286, Yar,= 

' Apiexa Adamsiana, 279; gracilenta, 
28,5; -Graji, ,276, 277;, Hainesii, 
:276,'.,28'1;. inflata, 276,' 280, 287 ■; 

' h'analtina,.'' 314,; ,' Kershawii,. " '276, 
290 k'tila'biata, ', '276, ■ 281 ■; ■ 'Hes- 
,' . .so,ni;"277'; 'Hes80nu,.'276,, 283 Bud- 
wigii, 276, 278; mam'illata, .'315'; . 
marginata, 276, 278 ; Newcombi, 276, : 
280 ; noYge-hoilandise, 276, 277, 283 j 
obesa, 276 ; olivacea, 276, 281 ; 'pec- 
, ' , torosa, ' 276, . 279,, 28'0,' 283, var, . pin- 


guis, 279; pilosa, 276, 289 ; pingms, 

Eb 206; proteua, 

276; 277, 270, 288, 291, rar. bi-is- 
banica, 283; punclurata, 276, 284- 
pyramidata, 276, 282; queenskncHea’ 

287 ; Q,,uoyi, 288 ; Eeevei, 276 • 
sinuata, 314; snbinflata, 276, 282^ 
287; subundata, 276, 283 ; tabnlata' 
290 ; tenuilirata, 291 ; tenuistriata' 
276, 283, 291 ; texturata, 276, 283 • 
tongana, 314; tmncata, 276- yar- 
raeiisis, 276, 289. 

Physsc, Australian, species arranged 
chronologically, 276. 

Physopsis, 255, 256 ; Jukesii, 276, 294. 

Piezorliynchus arueiisis, 4)31 ; clialy beo- 
cephalus, 431 ; giittulatus, 43 L 

Pinarolestes rufigaster, 435. 

Pineal gland, Prof. Owen on homolofi-y 
oi; 131. 

Pisania reticulata, 374. 

Pisidium, 255 ; aiist.rale, 306 ; caser- 
tanuin,307; Etheridgii, 306 ; semen, 
306. 


Pitta Macldoti, 440. 

Pituitary gland, Prof. Owen on homo- 
logy of; 131. 

Planipennia of Madeira and Canaides 
154., 162. * 

Planorbis, 255; essingtonensis, 294; 
fragilis, 294; Gilborti, 294, 295- 
macquariensis, 294, 295; obtusu/ 
295; spirorbis, 296. ’ 

Platetvum dcpresBura, 155, 179. 
Platycareinus pagurus, 485, 
Plectorhyncdia fuiviventris, 439. 
Pleurechiniis, 4.54; botliryoides 447 
448,449,450,451,452. • r 

— -, its classificatory position and 
allumces. By Prof, P. M. Duncan, 

■ 447 ; test of, 452. 

PleurobraehiaV 94', 97. 

Pleuronema, new ciliate Inlusorian 

allied to, 4-76. 

Pleurotoma, 324 ; agla<>}:)haneB, , , ' 250 ,• 
amblia, 249 * ,cedo«nulli, 39P; corvi- 

■ mim,248 ; exseulpta, 247,; loplioesaa, 

■ 252, -var. plaiia, ' 253 ; qi,m(iiaplex, 
253 ; 8pinicmct:a,.372,385,3S6; tho-. 
loidea, 248. 

3?leurotomidce( of Challenger'’ Exped.,, 

Podargus ocollatus, 429. 

Podura, 541. 

Poecilodryas 'albifacies, 318, 432 ; 'leu- 

copi, 318. 

'Pollock, ',W. H., ..and .'Roinaneis, G. J,, 

. indioatioiis' of s'onso of 'smell ' in Ao- 
tinise,'474' 

Poipphllus' nigricans, ' 428. " 
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Polycarpa comata, 533 ; pomam, 532 j 
variaiis, 532. 

Polyceritropus llavo-stictus, 154, 158. 
Polyergiis, 116, 117 ; old slavers, 117. 
Pomarea iigiensis, 128. 

Potamogale, 321, 

Powell, Bev. T., structure and habits of 
Coral-reef Annelid Palolo viridis, 
393, 

Primidacea}, colours of, 114. 

Proolb tliat nerve'-cells and iiitraepider- 
mic fibrils are coritiiiiious, 581. 
Provocator, n. gen., 324, 329 ; pulcher, 
330. 

Pseudagapetus punctatiis, 154, 160. 
Pseudogerygone palpebrosa, 432. 
Pseuclo-neuroptera of MadeAa and 
Canaries, 155, 174, 

Paeudoreetes ferrugineus, 435- 
Psocidin of Madeira and Canaries, 165, 
155, 174. 

Psocus adustus, 155, 174; personatus, 
174. 

Pteraster, 190 ; afTmis, 192 ; militaris, 
192 ; riigatus, 192 ; semirefciculatus, 
193 ; stellifer, 193. 

Ptorasteridse, synop. of genera, 190; 

terminology of^ 191. 

Ptiiopus beiius, 445 ; eugeniiB, 129 ; 
Gestroi, 445 ; pulchellus, 445 ; super- 
'“bus, 445. 

Ptilorhis intercederis, 444, 

Ptilotis analoga, 438 ; cinerea, 319 ; 

eugeniss, 131 ; marmorata, 319, 438. 
Pyrameis cardui, 461 ; virginiensis, 468. 
Pyrgus ruralis, 4rf3 ; syriolitus, 473. 

Quidonia, 329. v ^ 

Raja batis, 485. ' , 

Bamsay, E. P., descrip, of new birds 
from Solomon Islands and New Bri- 
tain, 128. 

Rana esciilenta, 18X. 

Ranellacea of ‘ Challenger ’ Exped., 594. 
Banunculaceao, colours of, 114. 

Ranvier’s hypothesis of direction of 
growth in intraepidermic Nerves, 
675 ; negatived, 686. 

Ranvier’s morphol, objections to Mer- 
■■ ' hers views, 580, 

Reinwardtoena Reinwardti, 446, 

Retaster, 190 ; gibber,: 199.; insignxs,. 

200; peregrinator, 198; verrucosus, 

: 196. . 

Revision of the Idoteidse, a Ram, of 
,, iBessile-eyed Crustacea, ' , By B,. J,' 

; Miers, 1 (seeaep, index, p, B6), . 
Rhectes oristatus, ' 435 ; diehrous, 

^ ' 435 .; ' ^ 

LIKN. JOTDRN.“-"5?;OOX<OGY,.TOD.' xti, 


Rhipidura ambustoi, 431 hyperythra, 
431 ; setosa, 431 ; threuofcliorax, 431. 

Rhyacophila, 422. 

Rhyacophilidgc of Madeira and Cana- 
ries, 154. 

Rhytidoceros plicatus, 428. 

Romanes, G. J., and W. H. Pollock on 
indications of sense of smell in Acti- 
nise, 474. 

St. -Hilaire, Geoff., on unity of organic 
plan of composition, 142. 

Salmacis, 452; bicolor, 345, 356, pits 
and sutures of, 353 ; sulcata, 345, 
350, 352, 355, 356, morphology of, 
345, sutures of, 347. 

Salmo albus, 415, 416 ; argenteus, 397 ; 
brachypoma, 415, 416 ; cornubiensis, 
398, 407, 409 ; eriox, 410 ; estuarius, 
414; fario, 398, 401, 402, 403, 404, 
407, 408, 409, 411, 414, 416, var. 
fario, 399, var. ausonii, 399, 401 ; 
ferox, 398, 399, 407, 408, 409, 410, 
411, 412, 413, 414 ; fontinalis, 396, 
405 ; ^ gallivensis, 398, 400, 414 ; 
gracilis, 397 ; lacixstris, 399, 411 ; 
levenensis, 399, 400, 414; nigripin- 
nis, 400, 407, 408, 409, 410, 4X1 ; 
orcadensis, 398, 400, 409, 410, 411 ; 
phinok, 415 ; salar, 397 ; stomachi- 
cus, 398, 400, 413 ; trutta, 403, 415. 

Salmonidse, clianges in, 396 ; colours of, 
406; Donovan on vars. in, 398 ; 
flesh of, 405 ; N. Zealand descend- 
ants, 404 ; size attained, 407 ; Tas- 
manian experiments, 402 ; trout races, 
412; what constitutes species in, 
401. 

Sapolini, Dr. Jos., on pineal and pitui- 
tary glands, isk 

SatyriruE, 464. 

Satyrus ariane, 464 ; boopsis, 464 ; sil- 
Yestris,'465. ' 

S'cakria acus, 608; funiculata, 609; 
dentiscalpium, 607 ; tortilis, 607* 

Scakriidse of ‘ Challenger ’ Exped., 607. 

Scorpions, burrowing, 455 ; capture of 
prey, 437 ; excrement of, 459'; fight- 
ing, 460 ; general carriage in locomo- 
tion, 456 ; mode of ingestion of food, 
458 ; mode of using sting, 456 ; sense- 

. organs, 459 ; ' suicide , ' 459. ;■ swell- 
ing after food, 458, 

Scythrops novge-hollandise, 428. 

Segmentina, '255;' australiensis, 'BOO;' 
vietorise, 296, 

Sense of colour in lower animals, Sir J. 
Dubbock on, 121. 

, Sharpe, B,, B„ Contributions .to the 'Gr- 
.nithology of New 'Guinea,, {MIL}. 317, 

' ' ' 4 // 
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(Till.) 422; on a new species of 
Sand-Martm (Ootilc) from Madagas- 
car, 322. 

Shells, freshwater, of Australia, 255. 

from iiioiind in Oronsay, 485. 

Sinella, ii. gem, descript, of, 543 ; curvi- 
scta, 544. 

Sladen, W. P., Asteroidea of * Challen- 
ger’Exped. Parti., 189. 

Smell in Actinia;, 474. 

Smith, E. A., freshwater shells of Aus- 
tralia, 255. 

Solariida^ of ‘ Cliallenger ’ Expect., 610. 
Solai iuni (Toriiiia) rosulentinn, 610. 
Solomon Islands, new birds from, 128. 
Sorby, H. C., and Her dman, W. A., on 
Ascidians coll, during cruise of yacht 
‘Glimpse’ (1881), 527. 

Sphau’inm, 255 ; cgregium, 305 ; Mac- 
giilivrayi, 305 ; noT8D-zealandiaj,3( 5; 
translucidum, 305, 306; queeiislan- 
dicum, 305. 

Spider, parthenogenesis in, 536 ; habits 
of, 537. 

Staetobia atra, 154#, 161. 

Stenopsocus cruciatus, 155, 175. 

Stris arfald, 425 ; delicatula, 425. 
Strongylogiiathus, 116; old slavers, 
116, ‘ll7, 

Strongylus contorta, 186; Douglassii, 
184, 185, 186 ; noclulosa, 185 ; per- 
gracilis, 187; retortaiformis, 185; 
ventrieosua, 185. 

Structure of Palolo viriclis, 393. 
Strymon auretorum?, 469; californica, 
469 ; dumetornm, 470 ; eryphon, 
470 ; hyperioi, 469; sjepium, 469 ; 
tetra, 469. 

Styela aggregata, 631; grossularia, 
530; pomaria, 532, 

Subepidermic plexus of nerve-cells and 
' libras, 587, ' ' ' 

Sus sorofa, 485. ' 

Syma torotoro, 429, 

Sympatrum Eonscolombii, 165, l77 ; 

, striolatura, 155, 177, ' 

Synchloe oeciclentalis, 470 ; sisymbrii, 
471; venosa, 471; vemalis, 471. 

Tactile Imirs on Eats’ tails, 547. • ■ ■ 

Tail of Mole a special tactile organ, 

'■ ' 475 . . 

Talegallua pyrrhopygius, 447. 

; ;Tauy8iptera,I)an0e,i429;;' microrliyncha, ■ 
' 429' , .'Salvadoriana, 429. 

'.Tapes’ pullastra,' 485 ; virgineus, 485. ■ 
Tatea, 255 , huonensiS', 268, 269 ; riifi- 
A; labris.,26S:, _ 

.'Tegenaria : 'domestica,' :■ 536 j Guyonii, ■ 
parthenogenesis in,, 536.' ■' 


Tellina purpurascens, 540. 

Temnochiiius, 354-, 448, 452, 454 ; ma- 
culatus, 356. 

Temnopleuridin, elasaiOcations of, 344 ; 
morphology of teat in, 3 t3. 

Ternnoplourus, 344, 355, 35(5, 448, 452, 
454; toreumaiicus, 451, 453, mor- 
pliology of, 350, 252, 356. 

Teredo utriculus, 5 41. 

Tcrmes lucifngus, 151, 155, 174. 

Terminology of Pterasteridm used by 
W. P. Sladen, 191. 

Termitidffi of Machlra and Canaries, 
155, 174. 

Tetramoriiim cjespitosiim, 116. 

Thiinaos einiiiis, 473 ; juvenalia, 473 ; 
tristis, 474. 

Theda aclenostomatis, 470; auretorum, 
462; llenrici, 470. 

Thomas, O., descrip, of new genus and 
species of Insectivora from Madagas- 
cai% 319. 

Tigrisoma heliosylos, 447. 

Timeliidse, 319. * 

Tinodes canariensis, 154, 159 ; cinerea, 
154, 159 ; grisea, 154, 159 ; meruk, 
154, 160. 

Tomognathus sublmvis, (ftnote) 116. 

Trichoglossus Goldiei, 317, 426 ; mas- 
sena, 426. 

Triohoptera of Madeira and Canaries, 
154,156. 

Trigonocidaris, 344, 354, 356, 454. 

Trithemis arteriosa, 155. 

Trivia europsea, 485, 

Trophon, 385 ; acantliodes, 386, 388 j 
aculeatus, 390 ; aiiditus, 389 ; varvi- 
censis, 391 ; earduelis, 387 ; clathra- 
tns, sk); clavatus, 389 ; coronatus, 
388 ; deciinans, 388 ; Goodridgii, 
388, 391, 392; G imneri, 390; kci- 
niatus, 388; scolopax, 392; septus, 

■ 391, 392 ; tnincatus, 389 '; vaginatus, 
387,388. 

Trout, F. Hay on British, 396. 

Trult'a ferox, 418. 

.'Turbinelk, 336; carinifera, 337 ,y recur- 
virostra, 338. 

Typhis phillipcnsk, 596, 605. 


ITnio, 255 'ambiguua, 307, . 309, 310, 

; 311;, ■Angasi, 307; 'australis, 307, 
309 ; balonnensis, 307, 309, 310 ; cu- 
. , oumoides, 307 , , 312 ' ; ■ ' cultelliformis, 
307, ' 308 ; ' „0umin'gianus, , 307 ; . Ba- 
meilii, '30'7, 309, ".Sll depressus,' 
■■ ' 307, 308,' 309 ; ■ , ' Ivansl, ■ 307," 3X2' ; 

, fulmineus, 307, 313 ; gratiosus, 307, 
■'■■■ 'SIB'j Jeffreysknus, '307, 311'; Lee- 
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sorii, SO*/; moretoiiicus, 307, 309; 
nniltidentatixs, 307, 313 ; nmtabilis, 
307, 308, 309; nepeanensis, 307, 
312 ; novffi-hollandiff), 255, 307, 312 ; 
philippiairas, 307, 309, 310 ; profu- 
gus, 307, 309, 310 ; rugidosus, 307, 
312 ; sennplicatiis, 307,313 ; Shuttle- 
worthi, 307, 308, 309, 310, 311 ; Stu- 
arti, 307, 311 ; sxiperbus, 315 ; Tit- 
tatus, 307, 309. 

Uria grylle, 484 ; troile, 485. 

Tan Beneden, Tunicate tubercle homo- 
logueof pituitary body of Vertebrates, 
133. 

Vanessa album, 463 ; antiopa, 468 ; 
californica, 467 ; comma, 463; gra- 
cilis, 467 ; hylas, 467 ; Milberti, 467; 
satyrus, 463, 467, 

Venus casina, 485. 

Violaceaj, colours of, 115. 

Vivipara affinis, 264; Alisoni, 263, 
265 ; australis, 264 ; ampullaroides, 
264 ; dimidiata, 265 ; essingtonensis, 
263, 264, 265 ; intermedia, 264 ; 
Kingi, 264 ; polita, 263 ; purpurea, 
264 ; sublineata, 263, 265 ; supra- 


! fesciata, 263 ; tricineta, 265 ; Water- 
bousii, 264. 

: Voluta, 324"-; aethiopica, 334; fiilmina- 
ta, 332 ; imperialis, 329 ; lyriformis, 
332; megaspira, 332 ; paciflea, 332 ; 
pallida, 331 ; rupestris, 332 ; scapha, 
; 329. 

I Volutharpa, 360. 

; Volutidce ot ‘Odiallenger ’ exped., 327. 
i Volutilithes abyssicola, 324, 327; am- 
' bigua, 329; erenulata, 329; cligita- 

j lis, 329; elevata, 329; luctatrix, 

I 329; nodosa, 329. 

i Volutoraitra fragillima, 334. 

i 

■ Watson, Eev. E. Boog, MoUusca of 
; ‘ Challenger ’ exped., (XL) 247, 

(XII.) 324, (XIIL) 358, (XIV.) 

; 372, (XV.) 594. 

Wyrillea, n. gen., 332; alabastrina, 
324, 332. 

! Xanthotis filigera, 440; polygramma, 
i 440. 

' Zosterops delicatula, 318,440 ; frontalis, 
318. 
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